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ORGANIZATIONAL IMPACT OF VALUE ENGINEERING 
WITHIN THE AEROSPACE INDUSTRY
CHAPTER I 
INTRODUCTION
Value as the conceptual measure o f the worth o f a good has 
intrigued economists and philosophers fo r  cen tu r ies , but today 
pragmatic business managers and engineers are u t i l iz in g  th is  term 
to  describe a new and dynamic managerial to o l. This approach con­
s i s t s  o f a s e t  o f  techniques which has been termed "value analysis"  
or "value engineering," but the essence o f the method i s  an or­
ganized e f fo r t  d irected  a t  analyzing the function o f  system s, 
equipment, and supp lies for the purpose o f achieving the sta ted  
function a t  the low est o v e r -a ll c o s t , co n sisten t with requirements 
for  performance, r e l i a b i l i t y ,  and m a in ta in a b ility .
The beginning o f  value an a lysis  as an organized technique 
dates from 1947, when L„ D. Miles began c r i t ic a l ly  evaluating  
General E le c tr ic 's  consumer products. From the s t a r t .  M iles tested  
and refined  the basic  concepts o f th is  technique, and today they 
co n stitu te  the heart o f the methodology o f value engineering.
Regardless o f the le v e l of a p p lica tio n , the method centers  
around determining the function that a particu lar component, p art,
1
2or item  must perform. In l ig h t  o f  Uie required performance, a l l  
co sts  for  providing the fu nction  must be determined and studied  in  
d e ta i l .  From th ese d ata , and inform ation supplied fron in-house  
sources as w e ll as ou tsid e  su p p lie rs , a lte rn a tiv e  methods o f  pro­
v id in g  the required fu nction  can then be developed. D eta iled  study 
o f  the various a ltern a tiv e  s o lu t io n s , as to  th e ir  tech n ica l and c o st  
f e a s ib i l i t y ,  allow s the value an a lyst to  judge the d e s ir a b il i ty  o f  
the various a lte r n a t iv e s , and to  recommend a program o f  a c tio n  to  
a tta in  these functions a t  the low est optimum c o st . This procedure 
in  i t s  broadest form i s  e s s e n t ia lly  ttie ap p lica tion  of the sc ie n ­
t i f i c  method to  one o f the many important problems fa c in g  management 
today.
Like so mar  ^ new areas o f study, value engineering i s  
plagued with a problem brought about by the lack o f  a standard 
term inology. The m u lt ip lic ity  o f  d escr ip tiv e  terms u t i l iz e d  by tbe 
various firm s that co n stitu te  the defense industry presents a 
ser iou s semantic problem in  attem pting to  study and analyze th is  
rap id ly  developing f ie ld .  For example, for  years the term "value 
analysis"  was used to  r e fe r  to  the evaluation  o f value by a pur­
chasing department. L ater, when e s s e n t ia l ly  the same techniques 
were applied on the design le v e l ,  the term "value engineering"  
became the vogue. Today, new terms such as "value improvement" 
and "value control" are being coined to  describe an even wider 
ap p lica tion  o f these techniques. More d eta iled  d e fin it io n s  o f  
important terms w i l l  be provided la te r , but the reader should be 
aware that a basic semantic problem e x is t s .
3The Department o f Defense i s  a c t iv e ly  supporting the use 
o f value engineering w ith in  the defense industry and, as a r e s u lt ,  
"over 50 per cent o f  the defense industry firm s have value engineer­
ing programs,"^ and many others are in  the process o f e sta b lish in g  
such programs» The scope o f th ese  programs can be placed in  per­
sp ectiv e  by noting th at during the f i s c a l  year 1963 savings fron  
th e ir  use w ith in  the defense industry complex were estim ated to  be
over $1,000,000 per week w h ile  in  1964 the estim ated savings w i l l
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amount to  more than $2,000,000 per week»
One of the in te r e s t in g  aspects o f applying value a n a ly s is  
or value engineering i s  the organizational approaches and problems 
encountered in  implementing the value engineering program» The 
importance attached to  th is  project by the Department o f Defense 
has created an e x c e lle n t  opportunity to  study organizational u n its  
during th e ir  embryonic s ta g es  o f development»
Purpose o f Study 
This study has two major o b jec tiv es  » The f i r s t  i s  to  de­
velop a b etter  understanding o f the nature and scope o f value 
engineering programs w ith in the aerospace segment o f  the defense 
industry » The popular lite r a tu r e  w ith in  th is  f i e ld  seems to  sug­
g est th at value engineering i s  an innovation separate and d iffe r e n t
^Anthony R» Tocco, "Value Engineering," prepared for  Ency­
clopedia  o f Management (March, 1963), p» 2» (Mimeographed»)
U^o S», Department o f  Defense, Cost Reduction Report (Wash- 
ington: U» S» Government Prin ting O ffice , December, 1963, ëPO
0-713-761), P» 1»
4fron e x is t in g  co st reduction programs <, I t  i s  hoped th at the study 
can shed seme l i ^ t  on th is  view , and that s u f f ic ie n t  understanding
3
can be developed to  evaluate the true nature o f value engineeringa 
The second major o b jective  o f th is  study i s  to  determine 
current organizational p ractice  r e la t in g  to  value engineering  
functions performed by aerospace industry con tractors. Evaluation  
o f  the various approaches w i l l  be attempted; and an e f fo r t  w i l l  be 
made to  sy n th esize , frcm current practice and organizational 
theory, a suggested organizational plan for  more e f fe c t iv e ly  ac­
complishing value engineering w ith in  the aerospace industry.
The research which fo llow s seeks to  answer such questions
as:
1) Within the aerospace industry, how widespread are 
contracts involving value engineering clauses?
2) What terminology i s  employed in  th is  f ie ld ?
3) What are the sta ted  objectives o f  e x is t in g  value 
engineering programs?
4) How have value engineering un its developed w ithin  
various firms?
5) What, i f  any, i s  the re la tion sh ip  o f value engineer­
in g  to  e x is t in g  co st reduction programs?
6) What i s  the nature of the value engineering u n it 's  
au th o r ity , and what are the working re la tio n sh ip s w ith in  the value
These gu id elines are: 1) Armed Services Procurement Regu­
la tio n s  , 2) Harxibodk H-111, Value Engineering, and 3) !hroposeJ 
M ilitary  S p ec ifica tio n  Value Engineering Requirement.
5engineering u n it and between the value engineering u n it and other  
organizational units?
7) What major problems, organizational or otherw ise, are  
involved in  e sta b lish in g  and operating a value engineering program?
Scope o f the Study 
This study i s  lim ited  to  se lec ted  prime contractors and 
major subsystem su p p liers , which comprise the aerospace segment 
o f  the t o t a l  defense industry o Library research ind icated  a h i ^  
le v e l  o f  value engineering a c t iv ity  wi-fliin the aerospace in d u stry , 
and subsequent in v estig a tio n  revealed th a t th is  segment o f American 
industry i s  not only concerned with value engineering but in  most 
areas i s  a lso  leading in  i t s  a p p lica tio n , Ihe various contractors  
were chosen frcm among defense industry firms e ith e r  known to  have 
value engineering programs or companies which are in  the process 
o f  implementing such programs. In order to  obtain a cross se c t io n  
o f the firm s w ith in  th is  industry th at u t i l i z e  value engineering  
techniques, a m ail questionnaire wëis sen t to  s e le c te d  companies 
throughout the nation .
The firms se lec ted  as case s tu d ie s , on the other hand, 
are located w ith in  a 200-mile radius o f Norman, Within th is  area  
there are severa l large contractors which are involved in  alm ost 
a l l  aspects o f  the aerospace industry.
Methods o f  Research 
The research for  th is  study began with a thorough review  
o f a v a ila b le  lib rary  sources, This research produced a number of
6a r t ic le s  e s s e n t ia lly  concerned wi-Üi describ ing value engineering  
techniques and i l lu s t r a t in g  a p p lic a tio n s . An e x c e lle n t  bock by 
Lawrence D. Miles^ was found to  co n stitu te  the primary source o f  
tech n ica l inform ation in  th is  f i e ld .
These prelim inary fin d in gs suggested the need fo r  further  
in v e s t ig a tio n  o f  organizational problems involved in  e sta b lish in g  
and operating a value engineering organization . I t  was evident 
from the lack o f  data found by lib rary  research th a t a stucfy o f  
th is  problem would n ecessa r ily  involve obtaining inform ation  
d ir e c t ly  frcm in d iv idu a l firm s w ith in  the aerospace industry. I f  
some method o f  obtaining th is  inform ation could be d ev ised , the 
opportunity o ffered  fo r  studying the emerging concept o f  value 
engineering and i t s  a p p lica tion  appeared w e ll worth the necessary  
e f fo r t  involved . Not o ften  in  the study o f  organization i s  i t  
p o ss ib le  to  fin d  new organ ization al un its v^iose en tir e  evo lu tion ­
ary development i s  compressed in to  a r e la t iv e ly  short time span; 
b u t, as a r e s u lt  o f the requirements being imposed on the industry  
by the Department o f  D efense, ju s t  such an opportunity i s  occurring 
w ith in  the aerospace industry,
A p o ssib le  so lu tion  to  the problem o f lack o f  published  
data was suggested by a p ra ctic in g  value engineer vho believed  
th a t the S ociety  o f American Value Engineers would be a good source 
o f  inform ation. An address l i s t  o f  approximately two dozen value 
engineering sec tio n  managers was obtained from the S o c ie ty ’s
'^lawrence D, M iles, Techniques o f  Value A nalysis and En­
gineering (New York: McGraw-Hill Book C o,, 1961;,
7p u b lica tion , the Journal o f  Value Engineering» Since i t  was an­
tic ip a ted  th a t there niight be some reluctance on the part o f  in ­
d iv idual firms to  re lea se  current value engineering inform ation, i t  
was decided th at th is  address l i s t  co n stitu ted  the b est chance o f  
rece iv in g  r e p lie s  to  a m ail question naire. The l i s t  o f  firm s re­
ce iv in g  the questionnaire and the questionnaire i t s e l f  are included  
as Appendices VI and VII o f  th is  study.
In order to  obtain  b a sic  fa m ilia r ity  w ith the techniques 
o f value engineering, the author attended a value engineering  
seminar conducted by the D allas-F ort Worth Chapter o f  the Society  
o f American Value Engineers, During th is  seminar, the content and 
format o f  the mail questionnaire were d iscussed  w ith sev era l 
practic ing  value engineers and many o f th e ir  suggestions were 
incorporated in to  the fin ish ed  questionnaire. Their suggestion  to  
contact Deputy A ssistan t Secretary o f Defense George E, Fouch was 
fo llow ed , and the data provided by h is  o f f ic e  proved to  be a 
valuable source o f inform ation.
To check the f e a s ib i l i t y  o f adding case stu d ies  to  the  
research methodology, three aerospace contractors in  the D a lla s-  
Fort Worth area were se le c te d  fo r  t e s t  in terv iew s. The response 
and cooperation o f the f i r s t  two firms v is it e d  v e r if ie d  th at case  
stu d ies  could be u t i l iz e d  as a research technique. By conducting 
the case stu d ies  near the end o f  the o v e r -a ll research e f f o r t ,  i t  
was p o ssib le  to  study in  greater d e ta il  poin ts o f  in te r e s t  a r is in g  
from the an a ly sis  o f  the n a il  questionnaire.
D efin itio n s
Like a l l  new or dynamic to p ics  o f  study, the development 
o f  value engineering has been marked by severe semantic problems. 
In order to  a s s i s t  tiie reader, the fo llow ing d e fin itio n s  are 
offered  as ty p ica l o f  industry p ra ctice; but they must not be 
taken as having universal ap p lica tion  or acceptance :
lo Value Engineering—Organized e f fo r t  d irected  a t ana­
lyzing the function o f  system s, equipment, and supplies  
for the purpose o f achieving the required function a t  
the low est o v e r -a ll c o s t ,  co n sisten t with requirements 
for  performance, r e l i a b i l i t y ,  and m ain ta in ab ility .
2o Value Engineering Program—The to ta l e f fo r t  required  
o f the contractors pursuant to  the value engineering  
sp e c if ica t io n  and the contract schedule. The value 
engineering program i s  d irected  to  increasing the 
p o ten tia l o f the contractor to  design fu nctional and 
Icw -cost supplies and m ateriel and thereby r ea liz e  
the p o te n t ia l it ie s  o f  value engineering, in so fa r  as 
p r a c tic a l, a t  a time when i t  w i l l  do the most good, 
i . e . ,  the i n i t i a l  stages o f the research, design , 
development, and production cycle  so  that sp e c if ic a ­
t io n s , production drawings, and methods w i l l  r e f le c t  
the f u l l  b en e fit  o f value engineering.^
3. Value Control—A wide program o f continuous and in ­
tensive  appraisal o f a l l  elements in fluencing the 
co st o f products and p ra ctices  and the elim ination  
o f those factors which add to  an item ’s c o s t ,  but 
which are not necessary fo r  the required r e lia b le  
function and performance.^ This i s  much broader in  
scope than value a n a ly sis  or value engineering.
4. Value A nalysis—
a . Value an a lysis  i s  the s e t  o f techniques which 
make c lea r  the functions the user wants from a 
product, s e r v ic e , or organization; esta b lish es
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tio n  Value
U. S . ,  Department o f  D efense, Proposed M ilitary  
 Engineering Requirements, Draft 1 , 1963, p. 1.
S p ec ifica -
GGeneral Dynamics/Fort Worth, Division Standard P ractice , 
"Value Control Program" (August, 1963), p. 1.
the appropriate c o st  fo r  each function; tJien 
causes the required knowledge and c r e a t iv ity  to  
be used to  provide each function» Value a n a ly s is , 
defined in  th is  manner, i s  sometimes used as 
synonymous w ith value engineering» 
b» Purchasing value a n a ly sis  i s  the process o f  ap­
plying value an a ly sis  techniques in  the sphere 
o f m aterials procurement»?
Function—Ihe purpose or o b jective  o f  the hardware»
In simple term s, fu n ction a l requirements are those  
e x p l ic i t  performance c h a r a c ter is t ic s  th a t must be 
possessed by the hardware i f  i t  i s  to  work»®
Total Cost—A combination o f  i n i t i a l  purchase and user 
supporting c o st  comprise to t a l  cost» Ihe i n i t i a l  
purchase c o s t  i s  the to t a l  p r ice  o f a complete pro­
duction item  including r o y a lt ie s ,  packaging, mainte­
nance p a rts , a c c e s so r ie s , drawings, and tech n ica l 
manuals» User supporting c o sts  are those which 
represent the in s ta l la t io n , operating , maintenance, 
and lo g is t ic s  expense to  the user throughout the u se fu l 
l i f e  o f  the equipment»®
Value Assurance—The ap p lica tion  o f value engineering  
and value a n a ly s is  during the formative stages o f  
development o f a pjgduct, operating procedure, or 
management system»
Value Improvement—Ihe ap p lica tion  o f value engineer­
ing and value a n a ly s is  to  e x is t in g  products, processes, 
and systems a f t e r - th e - fa c t ,  as opposed to  value as­
surance which i s  before-the-fact»^^
L^„ Do M iles, "Value D efin it io n s ,"  Purchasing (May, 1963),
®U» S», O ffice o f  the A ss is ta n t Secretary o f Defense, 
Handbook, H-111, Value Engineering (Washington: U» 8» Government
Printing O ffice , 1963, GTO 0-685239), p» 6»
^®General Dynamics/Fort Worth, op, c i t », p» 2» 
llfb id »
P» 50,
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Organization o f the Study 
In Chapter II  o f  th is  study a c t iv i t i e s  of the Department 
o f Defense th a t have contributed to  "die establishm ent o f  value 
engineering organization  w ith in  the defense industry are described. 
Ihe techniques o f value engineering as outlined  by the Department 
o f  Defense and L. D. M iles are introduced. Ihe chapter a lso  in ­
cludes a b r ie f  summary o f the weapon-system concept and the con­
cept o f  p roject organization .
The data obtained from the m ail questionnaire are presented  
in  Chapter I I I .  Included in  th is  chapter a lso  are gen era lizations  
and s p e c if ic  i l lu s t r a t io n s  obtained from analyzing the s ix teen  
responses received  fron the twenty-two questionnaires sen t out.
Ihe r e s u lt s  o f  case stu d ies and general fin d in g s , in ­
cluding interview  r e s u lt s  as w e ll as printed data supplied by 
f iv e  firm s, are presented in  Chapter IV. The summary, conclusions, 
and recommendaticns are given in  Chapter V.
CHAPTER II  
BACKGROUND OF IHE PROBLEM 
A c t iv it ie s  o f the Department o f  Defense
Introduction
The Department o f Defense unquestionably i s  the guiding 
force responsib le fo r  the h i ^  le v e l o f value engineering a c t iv ity  
w ith in  the American defense industry. Public announcement o f  the 
o v e r -a ll  Department o f  Defense Cost Reduction Program was nade by 
Secretary Robert S. McNamara during h is  press conference on July  
11, 1963 0 During th is  conference, value engineering was in tro ­
duced as a method o f obtaining average savings o f w e ll over one 
m illio n  d o llars per week in  reduced c o s t . McNamara described th is  
technique as "elim inating the gold -p lating ,"  and offered  severa l 
examples o f equipment and parts which had produced a greater than 
50 per cent co st saving.
The Department o f Defense describes i t s  value engineering  
program as "an organized e f fo r t  d irected  a t  analyzing the fu n c tio i
Robert S. McNamara, verbatim rep rin t o f  F ir s t  Annual 
Progress Report to  President Kennedys Cost Reduction Program, 
Department o f Defense Publication I Washington s' U. S. Government 
P rin ting  O ffice , J u ly , 1963, GPO 695289), p . 4.
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o f  Department o f Defense system s, equipment, and supp lies fo r  the
purpose o f achieving the required function a t  the low est o v e r fa ll
c o s t ,  co n sisten t with requirements fo r  performance, r e l i a b i l i t y ,
2
and m aintainability»" The current goals s e t  fo r  value engineer­
ing  in  the o v e r -a ll c o st  reduction program help to  place th is  
descrip tion  in  proper perspective » Ihe savings goal for f i s c a l  
year 1964 i s  $104,000,000, and for f i s c a l  year 1965 i t  has been 
s e t  a t  $145,000,000» In order to  accomplish these ta r g e ts .  
Secretary McNamara delegated primary accou n tab ility  fo r  value 
engineering to  Deputy A ssista n t Secretary George E» Fouch»
To oanmunioate the d esire  and thinking o f the O ffice o f  
the Secretary o f  Defense to  top management o f the various defense  
industry firm s, a s e r ie s  o f  h ig h -le v e l symposia were conducted by 
the Department o f Defense» Under jo in t  sponsorship o f the 
National Security In d u stria l A ssociation  and the Department o f 
D efense, these Value Engineering Symposia were conducted during 
August and September o f 1963 in  Washington, D a lla s , New York,
3
Chicago, and Los Angeles » I t  was pointed out a t  these meetings
th a t le s s  than 20 per cen t o f  current hardware procurement was
rece iv in g  value engineering a tten tion  and that only forty-seven
o f the top 100 prime contractors had organized value engineering  
4programs»
U» S . , Department o f  Defense, Proposed Mili t ary S p ec ifica ­
tio n  Value Engineering Requirements, Draft 1 , l963 , p» 1» "
\ l .  So, Department o f  Defense, Cost Reduction Report (Wash- 
ingtoni U» S» Government Printing O ffice , December, 1963, GPO 
0-713-761), P» 1.
^Ibido ,  P» 1»
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Actual requirements fo r  value engineering a c t iv i t i e s  w ith in  
an in d iv idu al firm  r e s u lt  frcm Part 17 , "Value Engineering," o f  the 
Armed Services Procurement Regulations and the Proposed M ilitary  
S p ec ifica tio n  fo r  Value Engineering Requirements. These two documents 
have been supplemented by the Department o f  D efense's Handbook 
H-111, Value Engineering, vdiich was published to  serve as a guide 
in  e sta b lish in g  su ccessfu l value engineering programs.
Armed Services Procurement Regulations
The formal requirements fo r  value engineering are s e t  forth  
in  Part 17 o f the Armed Services Procurement R egulations. Para­
graph (a) of th is  document g ives the general requirements covering  
value engineering and defin es the two major ca tegories o f value  
engineering contractual provisions as fo llow s:
1) value engineering in cen tiv es  which provide fo r  the  
contractor to  share in  c o s t  reductions th at ensue 
from change proposals he su tm its; and
2) value engineering program requirements which o b lig a te  
the contractor to  maintain value engineering e f fo r ts  
in  accordance with an agreed program, and provide fo r  
lim ited  contractor sharing in  c o st  reductions en­
suing from change proposals he subm its.
In general, a value engineering in cen tive  provision  o f the 
f i r s t  type w i l l  be included in  a l l  advertised  and negotiated  pro­
curements in  excess o f  $1,000,000, un less the value engineering  
requirement i s  included, or the head o f  the procuring a c t iv i t y  has
Uo S . ,  Department o f  D efense, Armed Services Procurement 
Regulations (Washington; U„ S. Government Printing O ffice  Rev. 3, 
N'wemKër, 1963, GPO 678891-63-1), p . 198.31.
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detemdned th a t value engineering o ffer s  no p o ten tia l fo r  c o st  re- 
ductiono Under th is  type o f contract p rovision , the con tractor’s  
share in  any c o s t  reduction normally would be 50 per c e n t, but in  
no event would i t  be greater than 75 per cen t. In the event the 
contract was awarded w ithout adequate price com petition, the con­
tra c to r ’s  share would probably be le s s  "than 50 per cen t.^
A value engineering program requirement o f  the second 
category v a r ies  s ig n if ic a n t ly  fron the in cen tive  p ro v is io n s. 
Paragraph (e) o f ihe Armed Services Procurement Regulations 
describes th is  type o f contract c lau se .
A value engineering program requirement i s  a contract 
provision  th at o b lig a tes  the contractor to  engage in  a 
program requiring a sp e c if ie d  le v e l  o f value engineering  
e f f o r t .  I t  d if fe r s  from a value engineering in cen tiv e  in  
th at the scope and le v e l  o f  e f fo r t  required by th e Govern­
ment are s p e o if ic a lly  sta ted  as an item of work in  the ocn- 
tra o t schedule. I t  a ls o  d if fe r s  in  that b en e fits  are 
expected to  r e su lt  not only frcm the development o f  
s p e c if ic  c o st  reduction change proposals, but from a con­
tinuous value engineering e f fo r t  by the contractor in  a l l  
or se le c te d  phases o f contract performance and from die  
submission to  the Government o f repcnrts r e f le c t in g  the 
r e su lt s  o f  such e f fo r t ,  Ihe pr in c ip a l goal o f  a value  
engineering program requirement i s  to  r e a liz e  the poten­
t i a l i t i e s  o f  value engineering, in so far  as p ra c tica b le , a t  
a time when i t  w i l l  do the most good, i . e . ,  in  the i n i t i a l  
stages o f  the design-development-production c y c le , so  that 
s p e c if ic a t io n s , production drawings and methods w i l l  
r e f le c t  the f u l l  b e n e fit  o f  value engineering as ea r ly  as 
p o ss ib le . Ihe p articu lar  value engineering program to  be 
required should be ta ilo re d  to  the p articu lar contract 
s itu a t io n  with a view toward th is  g o a l, and s h a ll  be s e t  
forth  in  the contract schedule as a lin e  item . Ihe Value 
Engineering Program Requirement clause provides fo r  con­
tractor  sharing in  savings ensuing from the adoption o f  
r e su lt in g  change proposals.^
^Ibid., p. 198.32. ^Ibid., p. 198.33.
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I h is  type o f clause i s  to  be included in  each co st plus fix ed  fee  
contract in  excess o f $1,000,000 unless the head o f the procure­
ment a c t iv ity  has determined th a t p o ten tia l fo r  co st reducticn  
does not ju s t i fy  the e f fo r t  involved in  the establishm ent o f a 
s p e c ia l value engineering program» In a l l  contracts except the 
c o s t  plus fixed  fee  typ e, the contractor may share up to  25 per 
cen t o f  a l l  cost savings ; bu t, in  co st  plus fixed  fee  con tra cts, 
h is  share w i l l  not normally exceed 10 per cent»
Proposed M ilitary  S p ec ifica tion  
In general, Part 17 o f  the Armed Services Procurement 
Regulations s e ts  forth  the requirement fo r  value engineering, but 
i t  i s  vague as to  what should be sp e c if ied  as ihe required le v e l  
o f value engineering e ffo rt»  This problem was recognized, and 
a proposed M ilitary S p ec ifica tio n  e n t it le d  "Value Engineering 
Requirements" was prepared to  e s ta b lish  minimum contractor per­
formance» The proposed s p e c if ic a t io n  was approved May 13, 1964, 
and became M ilitary S p ec ifica tio n , Value Engineering Program 
Requirements, Mil-V-38352»
Ihe anticipated  impact o f  th is  sp e c if ica tio n  i s  so  great 
th a t i t  i s  being included as Appendix I of th is  study» I t  app lies  
to  contracts having a value engineering programi requirement clause  
and to  contracts in  excess o f $1,000,000 which contain a value  
engineering incentive clause» The le v e l o f  ap p lication  i s  sp e lled  
out in  Paragraph 2»2 o f  the M ilitary  S p ec ifica tion  which am p lifies  
and c la r i f ie s  Paragraph (e) o f  the Armed Services Procurement
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R égulatiens, Paragraph 3.1 goes beyond the ea r ly  s tip u la ted  le v e ls  
and provides th a t value engineering should be applied idirough the  
d esign , development, nanufacturing, t e s t ,  and f ie ld  operation phases.
The requirement for  an id e n t if ia b le  value engineering or­
ganization  r e su lts  fron Paragraph 3 .2 .1  v^ich s ta te s  "that "con­
tractors s h a ll  id e n tify  an organization respon sib le fo r  the over­
a l l  d irectio n  o f  value engineering e ffo r ts  and s h a ll  c lea r ly  defin e  
i t s  re la tio n sh ip  to  top management and such other a c t iv i t i e s  as
g
engineering, manufacturing, fin an ce, and m ateria ls."  Along w ith  
the above b asic  requirement, there i s  a lso  an executive review and 
control procedure provided to  ensure and measure the progress o f  
the value engineering program.
A task force approach to  the study o f hardware items a l ­
ready in  production i s  advocated in  Paragraph 3.3.14.4. I t  i s  sug­
gested th at these teams be composed of members from engineering, 
manufacturing, purchasing, and other appropriate a c t iv i t ie s .^
Purchasing's ro le  in  "die value engineering program i s  
c la r i f ie d  in  Paragraph 3 .3 .4 .5  and i s  expanded to  include the  
fo llow ing functions:
1) Encourage subcontractors to  u t i l i z e  value engineering.
2) B ills  o f  m aterials should be reviewed and suggestions 
made to  reduce procurement c o s ts .
®U. S . ,  Department o f  Defense, Proposed M ilitary
,  P  O 3  .
^Ibid.; p. 5. See Appendix I,
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3) Purchasing rep resen tatives should be included in  
design  and hardware review boards.
Paragraph 3 .4 , which requires value engineering workshop 
seminars and Paragraph S . l .b ,  vdiich requires reporting o f  value  
engineering seminar p r o je c ts , Wien read togeth er , in d ica te  that 
the seminar i s  considered to  be important in  the o v e r -a ll value 
engineering program.
Handbook H-111
Handbook H-111, Value Engineering, issu ed  by th e O ffice o f 
the A ss is ta n t Secretary o f D efense, was developed to  a id  Govern­
ment a c t iv i t i e s  and contractors in  expanding and acce lera tin g  
th e ir  value engineering programs. Chapter 5 o f th is  Handbook out­
l in e s  the r e s p o n s ib il it ie s  assigned to  fu nctional u n its w ith in  
the value engineering organization , and o ffer s  severa l examples 
and suggestions as to  how to  e sta b lish  and operate a su ccessfu l 
value engineering organization .
The o v e r -a ll structure o f the value engineering organi­
zation  i s  influenced by severa l important fa c to r s . The n ecess ity  
o f  perfanning a coordinating or planning function  as w e ll as an 
operating function r e s u lt s  in  a s itu a t io n  th a t may make i t  very 
d i f f i c u l t  fo r  one organization al id e n t ity  to  perfonn both 
fu n ction s.
10T bid ., p . 5(
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Ihe d is s im ila r ity  between the coordinating function and 
the operating f>jnction can b est be seen by examining each in  mor^ e 
d e ta i l ,
Ihe coordinating function i s  concerned with the over­
a l l  program co n tro l, assignment o f savings ta r g e ts , and the 
a llo ca tio n  o f  resources necessary to  meet these ta r g e ts , de­
term ination o f p r io r i t ie s ,  measurement o f progress both 
q u a n tita tiv e ly  and q u a lita t iv e ly , and development o f p o licy  
and procedures fo r  the app lication  of value engineering.
o o o o o o o o o o e o o o o o o o o e e o Q o o e e o o o
Ihe operating value engineering function  i s  concerned 
with the actu a l performance o f value engineering. I t s  prime 
r e sp o n s ib ility  i s  to  conduct value engineering stu d ies  and 
generate value engineering change proposals.
This dual requirement may become a problem idien the firm attempts
to implement a value engineering program.
In addition  to  th e dual requirement ju s t  d iscu ssed , other  
key variab les include "the s iz e  of the operation, the product mix,
1 n
and the ex isten ce  o f organizational stru cture."  The s iz e  o f the 
a c t iv ity  w il l  play a major ro le  in  determining the number of le v e ls  
in  any value engineering organization . The type o f product pro­
duced in flu ences the organizational structure o f the value engineer­
ing u n it , in  that the un it i s  usually attached to  the functional 
area o f the firm most involved with the b asic  product. I f  v/itiiin  
the present organizaxicnal framework there i s  an organizational 
unit vhose function c lo se ly  p a ra lle ls  value engineering. Handbook 
H-111, Value Engineering suggests that value engineering be added
S . ,  O ffice o f the A ssistan t Secretary o f D efense, Hand- 
book H-111, Value Engineering (Washington; U. S. Government A rinti 
ing b f f ic e , 1963, ëro b-Bb&239), pp. 33-34.
^ ^ Ib id ., p . 34.
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to  t h is  organizational u n it , therefore holding to  a minimum the 
confusion r e su lt in g  from the addition o f tt iis  new management tocl„^^  
lAthin a producing a c t iv ity ,  the Handbook in d ica tes the 
importance o f "the value engineering function  reporting to  an 
executive with the power to  cut across departmental or d iv is io n a l  
l in e s ,  s in ce  there w i l l  normally be value engineering a c t iv i t i e s  
in  two or more departments, such as engineering, purchasing, and 
production.
The le v e l o f value engineering a c t iv ity  in  producing 
firm s i s  recommended to  be from one-tenth o f  one per cent to  f iv e -  
tenths o f one per cent of the to ta l annual d o llar  volume, and 
returns o f ten to  one should normally be expected on large pro­
duction orders 0 ^^
Exhibit 1 , "L ist o f Representative Questions to  be Asked 
by Value Engineering Audit Teams," included as Appendix II o f  th is
study, suggests a gui.de for  evaluating a firm 's value engineering  
16program. The r e su lt in g  combination o f th is  audit guide, ttie 
aud it system outlined in  Chapter 8 o f Handbook H-111, Value En­
g ineering , and Deputy A ssistan t Secretary Pouch's remarks make i t  
increasin g ly  evident that a firm 's value engineering program is  
d e f in ite ly  going to  become a part o f the c r ite r ia  in  contractor  
s e le c t io n  in the futui'%.
^ I^b id . ,  p . 34. l^Ib id . ;  p. 34.
^ I^b id . , p. 36.
^^Ibid., p . 37. See a lso  Appendix I I .
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Summary
An e x c e lle n t sum azy  o f th e  a c t i v i t i e s  o f Ihe Department 
o f  Defense in  Hie a rea  o f value eng ineering  i s  a  speed i prepared  
by Deputy A ss is ta n t S ec re ta ry  o f Defense Pouch o u tlin in g  the
17
p ro g ress  o f  th e  Department o f D efense’s Value Engineering Program.
The in te n t  o f  t h i s  speech was to  im press upon th e  top management
o f  defense in d u s try  firm s th e  im portance t l ia t  Hie Department o f
Defense i s  placi.ng on va lue  en g in ee rin g . As background fo r  the
p re s e n ta tio n , he s ta te d  th a t  s tu d ie s  by the  Department o f  Defense
had in d ic a te d  H ia t va lue  en g ineering  probably  had more growth
p o te n t ia l  than any o th e r  ai'ea o f the  o v e r - a l l  Department o f Defense
c o s t  red uction  program, b u t th a t  to  achieve H iis  p o te n t ia l  i t
would take a  con tinu ing  arid su s ta in ed  program. Pouch made i t
c le a r  H iat the  a c tio n s  and d e s ire s  o f both  P re s id e n t Johnson and
S ec re ta ry  o f Defense McNamara c o n s ti tu te d  a very s tro n g  mandate
18fo r  c o s t  consciousness.
Im portant p o in ts  covered in  Hie speech included  th e  reasons 
Why th e  defense c o n tra c to rs  and th e  m il i ta r y  should support value 
en g ineering  and Hie r e la t io n s h ip  o f top  managerrent to  th e  value en­
g in eerin g  programs. As an ex tilanation  o f Hie need fo r  value en ­
g in e e r in g , he s ta te d  t l ia t  " th e  m il i ta ry  departm ents cannot acquixv 
Hie haiHware H ey  need u n le ss  H ey  make H e  d o l la r  go fu r th e r ."^ " '
iSeorge E. Pouch, "Progress in  H e  Department o f D eferse 
Value Engineering Program" (Mimeographed t e x t  o f  an 'undated 
speech ).
l ^ ib i d . ,  p . 2. -^^Ibid ., p . 3,
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As a r e s u l t  o f t h i s  need, th e  an ted  se rv ic e s  a re  committed to  a  
s p e c i f ic  value en g in eerin g  c o s t  red u c tio n  goal of s ig n if ic a n t  
scopec Fouch a ls o  in d ic a te d  th a t  i n t e r e s t  in  va lue  eng ineering  
on th e  p a r t  o f c o n tra c to rs  could  stem from th e  fo llow ing  p o s s i­
b i l i t i e s :
1) In c rease  in  s h o r t- ru n  and probably Icyig-rvti pivD fits,
2) P rov ision  o f g re a te r  assurance o f  a  sound com petitive 
p o stu re  in  th e  m il i t a r y  market and o f a  favorab le  rank 
in  the  DoD c o n tra c to r  performance e v a lu a tio n  system , 
and
1) P rov ision  of s o l id  documentation o f those p r o f i ts  
acdiieved through su d i management e ffo r t ,.
Value eng ineering  c la u s e s , th e re fo re , re p re se n t ano ther 
lo g ic a l  l in k  in  th e  o v e r - a l l  p r o f i t  chain  to  be achieved 
on any given c o n tra c t .
In  a d d itio n  to  summarizing the  goals th a t  ftad been 
achieved  and b r ie f ly  o u tl in in g  many o f  the  accom plishm ents, Fouch 
again  empfiasized th e  im portance of c o n tra c to r  perform ance evalu ­
a t io n ,  He s ta te d  th a t ;  "Under th is  program, fu tu re  soiji.-\:e s e ­
le c t io n  a u th o r i t ie s  w i l l  have a v a ila b le  a  d e ta i le d  record  of p a s t 
perform ance by c o n tra c to rs  on m ajor development c o n tra c ts ," "
A lso mentioned was tfie f a c t  th a t  a  study  was under way to  determ ine
th e  f e a s ib i l i t y  of making va lue  eng ineering  a  s p e c if ic  e la iien t in
22th e  c o n tra c to r  r a t in g  system .
Management’s ro le  in  th e  o v e r -a l l  value en g ineering  p ro je c t 
was s ta te d  r a th e r  c o n c ise ly , b u t very em p h atica lly . Management was 
ass ig n ed  the  r e s p o n s ib i l i ty  f o r  o rgan iz ing  trie value eng ineering
20lb id , , p , 5, ^^ Ib id , , p , 9.
I b id , , p . 3, See a ls o  Appendix I I ,  which g ives a  l is t ,  
o f  q u estio n s  to  be asked by va lue  eng ineering  a u d it  teams.
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program and for  culm inating the value engineering e fforto  Hie 
follow ing portrion o f  Pouch's speech holds important im plications  
for  the or'ganization o f value engineering prograrris„
1 would lik e  to  make four s p e c if ic  suggestions of 
possib le  import.ance to  management as i t  f u l f i l l s  i t s  
r e s p o n s ib ilit ie s  in  providing the proper clim ate fo r  Value 
Engineering, F ir s t ,  I see no need for  Value Engineering 
to  attach i t s  um bilical cord s o le ly  to  engineering, I do 
not mean to  imply th at Value Engineering must report to  
the Chairman o f  the Board; however, i t  should generally  be 
located in  the management structure so th at i t  i s  reasonably 
independent o f  sp ec ia lized  fu n ction a l in te r e s ts .
Secondly, management must provide a lo g ic a l ,  ra tio n a l 
system for  autom atically assuring prcmpt d ec ision s on Value 
Engineering proposals,
lliir ’d ly , top management cannot simply pass i t s  goal 
for savings through Value Engineering to  i t s  VE s t a f f  o ff ic e r s ;  
they, in  tu rn , to  plead and ca jo le  with p roject and lin e  
management to  "think" VE in  th e ir  spare tim e, I doubt 
seriou sly  tliat VE w i l l  achieve i t s  f u l l  p o ten tia l i f  we do 
not assign  s p e c if ic  value o b jectives to  lin e  and project 
management, must be a part o f  the d a ily  l i f e  o f operating  
management,
A fu ll-t im e  Val\je Engineering s t a f f  i s  almiost e s s e n t ia l  
in  tl'ie larger corporation.
The suggestions noted above, p lus the I’equirements imposed 
by the M ilitary S p ec if ica tio n , and the o u tlin es  o ffe ie d  by Handbock 
H -lllg  Value Engineering, c m s t itu te  the b asic  iriforiration a v a il­
able fran the Department o f Defense r e la t in g  to  the organi on c.i 
value engineering programs,
In h is  concluding renarks, Fouch again emphasized that th is  
was a long-run e f fo r t  on the part o f  the Department o f Defense and 
suggested that industry adopt a s im ila r  a tt itu d e , Alao hidden in
Z^Ibid,, pp. 14-15,
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the body of the concluding rerrarks i s  probably one o f the most 
important factors exp la in ing idie current flm ’ry of valus engireer- 
ing a c t iv ity  among defense industry contractcjrs„ This statement 
read; "Management and the VE p ra ctitio n ers  who recognize th is  
return to  ccr.petition  and tiie ro le  o f '/E are those most l ik e ly
24
to  s w ^ v e  and grow in  the coming years o" This statem ent has 
increased meaning when considered with Secretary c f  Deferise 
McNamara's testimony th at c o st  plus fixed  fee  contracts lave  been 
reduced to only 25,8 per cent o f  a l l  co n tracts, as opposed to  a 38 
per cent le v e l during f i s c a l  year 1961, and t l a t  th is  le v e l  w i l l
251% rediiced to le s s  than 12,3 per cent ly  f i s c a l  year 1965,
Basics c f  Value
Iheoiy  of Value Engineering 
Basic souiv.es of value engineering inform ation u t i l iz e  
e ss e n t ia lly  an eccncrrdc d efin i.tion  o f value. M iles srx?a]cs of value 
in  the follow ing terms;
1) Use value; Properties and q u a lit ie s  which accanplish a 
use, work, or ser v ic e ,
2) Esteem value; The p rop erties, fea tu res , or a ttra ctiv en ess  
which cause us to  want to  ovm i t .
3) Cost valiK; Tne sun of labor, m iaterial, and various 
other co sts  required to  produce i t ,
4) Exdtange value; I t s  properties or q u a lit ie s  which enable 
us to  exchange i t  for something e ls e  we want.
ojt 25
IM d, , p. 16, McNamara, op. c i t , , p, 9.
gineering
nc
lavrrence D, M iles, Techniques of Value Analysis  and £n- 
Æ (New York: McGraw-FEll Bod< tcmpany, 1951), po'”T,
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Since M iles i s  w riting  in  a carenercial environment, i t  i s  
only lo g ic a l that he would describe value as "the miiiimum ciol 1; ru 
which must expended in  purchasing or manufacturing a pixxluc t
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to  ci-eate the appropriate use and esteem  fa cto rs."  ' Tne heart or 
M iles' value a n a ly s is  or value engineering ra tion a le  i s  summarized 
by tiie f o i l  w in g  statem ent.
Vaille i s  not inïierent but i s  determined by a number of 
tddngSo To lie u se fu l in  id en tify in g  and elim in atin g  un­
necessary c o s t ;  va lue becomes a measure of the appropriate­
ness o f  tfie c o sts  involved. . . .
Value o f  a product may be considered the appropriate, 
co st to accomplish the use and to  provide ttie proper esteem .
We are concerned with use value as the lowest co st  o f gro- 
viding tfie appearance, a ttra c tiv e n e ss , and_fe_atxges_ 
thé "customer wantslT ^  '
Hie Depar'tment o f f.'efense d efin es value u t i l iz in g  essen­
t ia l ly  the sajre four p a r tia l d e f in it io n s , but i t  i s  concert:ed p r i­
marily with lise and co st value. A b asic  im plied assumption i s  that 
the De part! tent of Defense i s  a ra tio n a l purchaser and, th erefore , 
esteem value i s  relegated  to  a minor and ir is ig n iflea n t ro le  as 
compared to value in  use.^^ The Department o f Defense a n tic ip a tes  
tfiat desirvd analyticzal o b jec tiv ity  can be obtairad by using these 
two concepts o f va lu e , because "use" value can be st.ated in  ta:%s 
of cn-)erational requirer,^.nts or functional c h a r a c te r is t ic s , an.i 
"cost" valr,e cai\ Ix; measured in  terms o f d o lla r s .
27jb id . ,  p . 3. ZGlb id . , p. 3.
S . ,  Itepartiitent o f  Defense, Handboc:k H-111, Value iit-  
ginearing, op. c i t . ,  p. 1. '
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Methodology o f  Value Engineering 
Tne methodology o f value engineering i s  b a s ic a lly  a sy s-  
terratic approach fctt' assuring fu n ction a l performance a t the levies*, 
o v e r -a ll c o s t . Tlie approacdi suggested by Department o f  Defense 
Handbook H-111, Value Engineering, i s  prim arily th a t followed  
throughout the defense industry. Since M iles' work in  th is  f ie ld  
co n stitu tes  the foundation upon vdiich others have b u i l t ,  a portion  
c f  thiis sec tio n  w i l l  be devoted to  an ou tlin e  o f h is  methodology.
Since the Department o f  Defense s ta te s  th at value engineer­
ing w ith in  the defense industry; complex i s  considered applicable  
only to  defense hariiwai'e and recommends th at value engineering  
e ffo r ts  he applied a fte r  the goals o f hardware designers have been 
achieved, the methodology outlined  by the Department o f Defense i s  
designed to  tal:e these lim ita tio n s in to  consideration .
Tlie seven b asic  elements o f value engineering methodology 
as presented in  Handbook H-111, Value Erigineering, ares
1) Product S e lection —The s e le c t io n  of the hardware systan , 
subsystem or component to  which VE e f fo r ts  are to  be 
applied;
2) Determinatia-i of Function—-Ihe an a lysis  and d e fin itio n  
o f  fu n ction (s) that must be performed by th is  hardwai'e ;
3) Information Gathering“-The p u llin g  together of a l l  
pertin en t fa c ts  concerning the products present c r a t , 
q u a lity  and r e l ia b i l i t y  requirem ents, development 
h isto ry ;
4) Development of Alternativ e s --H ie  creation  o f ideas 
a ltern a tiv e s  to  th is  estab lish ed  design;
^^Ibid.a p. 2 and p. 5,
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5) Cost A nalysis o f  A ltern atives—The development o f e s -  
t iï ïâ îê s  of thé cos^^'oF'âlternatives and the se le c tio n  
of one or jnore o f  the more economical a lter-iavives f  
further te s t in g  o f tech n ica l f e a s ib i l i t y ;
6) 'Testing and V erifica tio n —Proof th at the a lte r r a t iv '  
w il l  'not"^yêô^f^ïi"TûTFillment o f performance (func ­
tio n a l ) requirements; and
7 ) I¥oposal Subm ssion and Follcw-up—Prepai-ation and 
sutm issî^ li^ % 'fo r T ^ r i/E 'c h â ï^  proposa 1.31
In order to c la r ify  basic value engineering p ra c tice , each of "'i t-;
3?eleriTents w ill  be examined in  greater d e ta i l .
Product s e le c t io n . Since tfie funds and resources ttiav: ■
ava ilab le  to  accomplish value engineering a c t iv i t i e s  are lim it/d^  
indi^'idUfil value engineering projects must be se lec ted  with c a w ,  
Carrjonents and ^sarts tfiat ex h ib it high t o t a l  cost in  r e la tio n  cv: 
the functional performance are e x ce llen t candidates for  value. e< •- 
gineering, because they ty p ica lly  o ffe r  s ig n if ic a n t  p o s s ib il i  ri r.v. 
for cost reduction. As with any other expenditure o f funds, ti.v 
objective i s  to  naximize the return. To aid  in  tM s task, t; 
r e t ic a l  as v/ell as I d s to r ic a l value standards have been develop^ :. 
T heoretical standards are based on a mathematical expression ci' .
product's function , and h is to r ic a l standards are based priinari.
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at co st data firm sL niiai’ or related  produ cts,' In additi::.' 
the aha'.'t; value standards, other measui'^s and c r it e r ia ,  scch c-
^^ Ibido, p, 5,
3 2The reader i s  referred to  Apperdix I II  for  a comple v ' 
case h istory  o f a value engineering change proposal,
33iJ„ So, Departirient of Defense, Handoook ii-111. Value 1 
gineering, op, c i t , , p, 25,
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the fo llow in g , have been suggested as to o ls  to  a id  in  determining
lik e ly  prospects fo r  the ap p lica tion  o f  value engineering.
Complexity o f  the product—gen era lly , the more complex the 
product, the more opportunity there i s  fo r  improved value.
Level o f  development o f  the s ta te -o f - th e -a r t—those product 
designs that are pushing the LdesignJ s ta te -o f - th e -a r t  
n om ally  w i l l  o ffe r  su b sta n tia l p o ten tia l fo r  value engineer­
in g .
Degree of time compression in  the development c y c le —a  
product which has had an accelerated  development program 
u su a lly  contains elem ents o f overdesign.
Once the component or part to  be studied has been s e le c te d , the 
problem then becomes hew b est to  define i t s  fu nction .
Determination o f fu n ction . The determ ination o f the func­
tio n  a part i s  to  perform i s  b asic  to  the en tire  value engineering  
concept. "In attempting to  d efin e fu n ction , i t  i s  h e lp fu l to  the
value engineer to  describe the function in  the form of two words;
35one verb and one noun." There are c a se s , however, in  whidi a 
primary and a secondary function  must be considered. For example, 
consider the fre sh -a ir  nozzle in  the commercial a ir l in e r . The 
b asic  function of th is  n ozzle i s  to  regu late the volume o f a ir  flow. 
By turning the n ozz le , however, the d irec tio n  o f the a ir  flow can 
be changed; th erefore , the part has the dual function  o f both 
d irectin g  and regu latin g  the a ir  stream,
Thie process o f function  determ ination pervades the study 
o f the product. In the case o f defense hardware, the function of
S^Ibid., p. 26, ^^Ibid., p. 6.
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th e  b a sic  system i s  u su a lly  s e t  forth  by fu n ction a l requirements 
and e x p l ic i t  performance c h a r a c ter is t ic s . The determination of 
the functicxi o f subsystem s, components, or parts fo llow s tfie same 
technique and allow s the value engineer to  study the subsystem, 
component, or part in  much the same manner as th at u t il iz e d  by 
th e engineer in  creatin g  the hardware from the o r ig in a l perform- 
anoe requirements.
Information gathering. An e x c e lle n t  and concise summary of 
the inform ation-gathering element i s  the fo llow in g  statement from 
the Department o f Defense Handbook H-111, Value Engineering;
Once having defined the fu n ction , th e value engineer 
next embarks upon an in ten siv e  inform ation gathering e f fo r t  
in  two phases; (1) s p e c if ic  inform ation about the product 
i t s e l f ,  such as c o s t  o f 1he present d esig n , q u a lity  and 
r e l ia b i l i t y  requirem ents, m ain ta in ab ility  c h a r a c te r is t ic s ,  
volume to  be produced, development h is to r y , . , ; and (2) 
general inform ation concerning the technology o f the product, 
including present s ta te -o f - th e -a r t ,  vendor sources o f sup­
p ly  fo r  components o f the item , processes to  be employed in  
i t s  manufacture, and establishm ent o f contact w ith ind iv idu als  
in  the arganization who have tech n ica l knowledge of th is  type 
o f product, °
I t  i s  evident th at ü i i s  element requires inform ation-gathering  
contacts across departmental l in e s .  The nature o f the data and 
inform ation required fo r  ob jective  value engineering an a ly sis  
n e c e ss ita te s  an adequate information source in  most operating  
and s t a f f  departments th rou ^ ou t the firm .
Development o f a lte r n a tiv e s . A fter  d e ta iled  information  
i s  a v a ila b le , the next s tep  i s  to  u t i l i z e  th is  inform ation and the
^^Ibid,, p, 6<
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creativen ess o f  the huitan mind to  develop a ltern a tiv e  so lu tio n s
to  the problem»
The purpose i s  to  generate ideas about the item ’s function  
and design and conceive o f  more economical and equally  
e ffe c t iv e  means o f performing "the same fu nction . A nalytica l 
methods, i te r a t iv e  metJiods suoh as check l i s t s  and un- 
structured procedures such as brainstorming m y  a lso  p lay a 
part in  th is  p ro cess .3^
As in  any other crea tiv e  process, the value engineer must free  
him self from a l l  past r e s tr a in ts . The old  views that "there i s  no 
other way," and " it  has worked in  the p ast,"  are ty p ica l o f the 
thinking th at can s p e l l  the doom o f a value engineering program.
Cost a n a ly sis  o f  a lte r n a tiv e s . The economic f e a s ib i l i t y  
o f the a ltern a tiv es  generated in  the fourth step  o f the value 
engineering procedure must be determined in  order to  e sta b lish  
th e ir  r e la t iv e  c o s t s . A lternatives are f i r s t  ranked on the b asis  
o f a gross co st  e s t im t e  and tdiose in d ica tin g  promise are then sub­
jected  to  d eta iled  c o st  study. The d e ta iled  co st an a ly sis  should 
be conducted in  accordance with the fo llow ing steps:
1) e s t im t in g  the number o f  u n its to  vhich the change 
w il l  applyj
2) estim ating the variab le co st o f  manufacturing the a l ­
tern ative  ;
3) e s t im t in g  the fixed  co sts  o f manufacturing the a l ­
tern ative  ;
4) estim ating a l l  o f  the co sts  necesseiry to  implement the 
change in to  production; and
^"^Ibid., p. 7.
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5) estim ating the lo g is t ic  co sts  o f supporting and main­
ta in in g  "Idle a lte r n a tiv e .
A fter a l l  co sts  have been estim ated , the eccncmic f e a s ib i l i t y  o f  
the a ltern a tiv e  method may be determined by m ultip lying the d i f ­
ference between the variab le co st  o f  the old method and the 
variab le  co st  o f  the new method by the number o f  u n its  subject  
to  th is  change. Fran th is  amount a l l  fixed  co sts  assoc ia ted  
with a given a ltern a tiv e  are deducted to  arrive a t  the net savings 
th a t would r e su lt  from the implementaticn o f th is  a ltern a tiv e
QQ
method o f  accomplishing the required function.
Testing and v e r if ic a t io n . The next step  in  the value 
engineering process i s  to  su b ject eccnon ically  fe a s ib le  a ltern a­
t iv e s  to  su itab le  te s t in g  and v e r if ic a t io n  to  assure th at the 
a lte r n a tiv e s  w il l  perform the required fu n ction s. As a to o l in  
a sse ss in g  technical f e a s ib i l i t y ,  the Department o f Defense 
recommends the follow ing check l i s t :
1) Does the a ltern a tiv e  provide necessary' performance 
requirements?
2) Are q u a lity  requirements met by the a ltern a tiv e?
3) Are r e l ia b i l i t y  requirements met by the a ltern ative?
4) Is  the a ltern a tiv e  compatible with the system of which 
i t  i s  a part?
5) Are sa fe ty  requirements met by the a ltern ative?
6) Does the a ltern a tiv e  improve or a t  le a s t  not reduce 
m aintainab ility  ch a ra cter is tic s  o f i t s e l f  or the sy s­
tem o f which i t  i s  a part?
^^Ib id ., pp. 8 -9 , ^^Ib id ,, p . 10.
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7) Does the a lte r n a tiv e  permit adequate p rovision in g , trans­
porting and sto r in g  o f  necessary support m aterial fo r  the  
a ltern a tiv e  or system o f  which i t  i s  a part?^^
Proposal subm ission and follow -up. The concluding element 
in  the value engineering process i s  the preparation and su b n ission  
o f the value engineering change proposal. The format o f  th is  pro­
posa l i s  becoming e sta b lish e d , and both the Department o f  Defense 
and the Society  o f American Value Engineers o ffe r  examples and
suggestions fo r  preparing the inform ation and data th at support a 
U1proposed change. The value engineering change proposals are
important in  th a t they bear the en tire  burden o f " se llin g ” new
ideas to  outsid ers who frequently have l i t t l e  or no d e ta iled
fa m ilia r ity  with the components or p arts .
The impact o f  lim itin g  value engineering a c t iv i t i e s  to
hardware items i s  ev id en t in  th is  approach; and, consequently, the
lim ita tio n  i s  carried over in to  value engineering p ractices o f
some firms w ith in  the defense industry. Department o f  Defense
reasoning appears to  be th at other techniques are adequate fo r
*+2reducing co st in  other areas o f the firm ’s operations.
Because M iles’ work serves as the primary foundation fo r  
value engineering methodology, h is  plan fo r  value a n a ly sis /v a lu e  
engineering w i l l  be presented as i t  appears in  h is  book.
‘^ °Ib id . , p . 10,
ill
Ib id . , p . 22. See a lso  "Procedures fo r  Reporting Value 
Engineering R esu lts,"  Journal o f Value Engineering, II  (Third 
Quarter, 1963), 33-37.
h O
U. S . ,  Department o f  D efense, Handbook H-111, Value En­
g in eerin g , op. c i t . ,  p . 2.
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Phase 1 ; O rientation . The stage  i s  s e t  e sta b lish in g ;
What i s  to  be acccmplished?
What i s  i t  th a t the customer r e a lly  needs or wants?
What are the d esirab le  c h a r a cter is tic s  with resp ec t to  s i z e ,  
w e i^ t ,  appearance, d u ra b ility , . . ?
Phase 2; Inform ation. Here, the concern i s  to:
Secure a l l  p ertin en t information: c o s t s ,  q u a n tit ie s , vendors,
drawings, s p e c if ic a t io n s , planning card s, and manufacturing 
methods data , as w e ll as actu a l samples o f parts and a s­
sem blies where p ra cticab le .
In the case o f  new products, secure a l l  inform ation th a t i s  
ava ilab le: a l l  design concepts, prelim inary sketches and
drawings, prelim inary co st estim a tes , . . .
Examine the basic  engineering with the engineer—ask ques­
t io n s , l i s t e n ,  and develop th ro u ^  him a th orou ^  under­
standing o f the experience to  date with the product.
Examine the b asic  manufacturing w ith the manufacturing 
experts—ask q u estion s, l i s t e n ,  and study manufacturing 
methods which have been adapted fo r  the operation in  question .
Determine the amount o f e f fo r t  which should reasonably be 
expended on each o f the important elem ents o f c o s t  in  view  
o f the q u a n tit ie s , c o s t s ,  and other p ertinent f a c t s .
Ph^e 3: Speculation. Having acquired understanding and
inform ation, we have la id  the foundation fo r  the a p p lica tio n  
o f various techniques to  generate every p o ssib le  so lu tio n  
to  the o v e r -a ll  prdDlems involved , to  the parts o f  problems, 
and to  the in d iv id u a l problems. To derive the f u l l e s t  bene­
f i t  from our crea tiv e  power, we must now:
Encourage free  use o f the im agination.
Arrange su ita b le  brainstorm sess io n s  and th e ir  eq u iva len t.
Record every suggestion  no matter how remote i t s  p r o b a b ilit ie s  
seem.
S e lec t item s th at hold promise o f providing the b ig g est  
y ie ld ,  pick out the main o b jec tio n s, and apply sp ecu la tiv e  
thinking to  methods o f removing the ob jection s.
33
System atically  explore a variety  o f m ater ia ls , machine 
p rocesses, arrangements o f p a r ts , . . .
Consult others vAo way contribute.
U t il iz e  the various parts o f any and a l l  techniques tiiat w i l l  
help  in  e f fe c t iv e ly  accomplishing th is  phase.
Phase 4 : A n alysis .
Estimate the d o lla r  value o f each exposed id ea .
Develop a l l  the ideas with emphasis placed according to  where
the value seems to  be and vdiere the p rob ab ility  o f accomplish­
ment appears g rea tes t.
In vestigate  thoroughly "üiose ideas with large d o lla r  values 
to  o b jec tiv e ly  determine th e ir  good and bad p o in ts , and then 
seek to  e lim in a te , overcome, or minimize ob jection s.
S e le c t  the ideas and approaches vdiich a n a ly sis  in d ica tes  
have the most promise.
Phase 5 : Program Planning.
Break the job down in to  a progression of fu nctional areas,
i . e . ,  a fasten in g  jd s , an e le c tr ic a l-c o n ta c t  jc±», a dust- 
protection  job , . . .
S e lec t the b est s p e c ia l is t s  fo r  con su ltation .
S e lec t the b est vendors for  con su ltation .
E stab lish  a program o f in v estig a tio n  vhich w i l l  provide 
the la te s t  inform ation on, and the la t e s t  c a p a b ilit ie s  o f ,  
each o f the approaches that show promise, such as the ca st­
in g  approach, the fab rica tion  approach, th e p la s t ic s  ap­
proach, the w ire-fo m  approach, . . .
Supply a l l  needed inform ation to  the s p e c ia l is t s  and to  the 
vendors in  order to  stim ulate new, a p p licab le , and e f fe c t iv e  
so lu tio n s .
Phase 6 ; Program Execution.
Pursue con stan tly , reg u la r ly , th o ro u ^ ly , and in ten siv e ly  
each o f the avenues s e t  up in  the program-planning phase 
u n t i l  a l l  the suggestions have been appraised and evaluated.
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P er io d ica lly  provide more inform ation and encouragement to  
the s p e c ia l is t s  and the vendors, and help  them to  overcane 
problems they fin d  in  applying "Oieir m ateria ls cr p rocesses.
Woric w ith s p e c ia l is t s  and vendors u n t i l  they cane up with  
a lte r n a tiv e s  or otherwise terminate th e ir  e f fo r t s .
Make cer ta in  th at th e ir  suggestions are received  by men vho 
r e a lly  want the d if fe r e n t so lu tio n  to  work. Only then w i l l  the  
suggesters carry th e ir  developments to  su c ce ssfu l conclusions  
and overcome minor d i f f ic u l t ie s  which commonly a r ise  vhen d i f ­
feren t methods o f accompli ^ in g  a fu n ction  are f i r s t  con­
sid ered .
Stay with each promising suggestion  and help  to  overcome d i f ­
f i c u l t i e s  u n t i l  d e f in it e ,  ta n g ib le , and usable r e s u lt s  are 
secured.
Phase 7 ; Status Suimary and Conclusion.
What w i l l  be most appropriate as a s ta tu s  sum ary depends upon 
the p a rticu la r  s itu a t io n . I f  the design engineer or the  
manufacturing engineer has worked through the value an a ly sis  
job plan on the product fo r  vdiich he w i l l  make d ec ision s and 
take a c tio n , he can move immediately in to  d ec ision  naking 
and a c tio n  taking. I f ,  on the other hand, as o ften  happens, 
the work i s  done by an in d u str ia l engineer, a value engineer, 
a value con su ltan t, or another person vho does not personally  
make the d e c is ia is  and take a c tio n , th e method o f documentation 
i s  o f  great importance. A suggestion  sh eet . . . should then  
be issu ed . I t  should be co n c ise , m eaningful, and readable.
I t  should be drawn in  "manager's language" and should usually  
not be more than one page long to  cover an important product 
or an important function . Engineering inform ation and sup­
porting data must not be a part o f  i t  but should be accumu­
la ted  sep arately . ^
This approach v a r ies  from th a t presented by the Department
o f  Defense in  th a t Miles suggests th a t b a sic  functions can be
id e n t if ie d  before and during the design s ta g e , and th at "much value
work can be done before o r ig in a l design and before purchase o f 
o r ig in a l to o lin g ."  A lth ou ^  there i s  a d ifferen ce  in  ex ten t anc 
tim ing o f  a p p lica tio n , the b a sic  approach taken by the Department
* ^ ^ le s , op. c i t . , pp. 25-28.
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o f  Defense i s  s im ila r  to  th a t developed and perfected  by M iles,
In order to  r e a liz e  tJie f u l l  p o te n tia l o f  th is  proven technique, 
i t  must be made rea d ily  a v a ila b le ;  and those in d iv id u a ls  whose 
d ec isio n s  a f f e c t  the c o st  o f  components or parts must be trained  
in  i t s  use.
Training fo r  Value Engineering 
Training fo r  value engineering includes tech n ica l tra in in g  
fo r  fu ll- t im e  value engineers and fa m ilia r iza tio n  tra in in g  fo r  
operating and managerial personnel. Throu^ supervised on-the-job  
in s tr u c tio n , r o ta tio n a l work assignm ents, and sem inars, th e value  
engineer rece iv es  tra in in g  designed to  supplement h is  prcrfessional 
engineering background. Operating and managerial personnel are 
u su a lly  trained th rou ^  in d octr in a tion  lectu res or workshop 
seminar techniques.
Indoctrination lec tu res  are intended fo r  personnel re ­
quiring only a b a sic  understanding and fa m ilia r ity  wi1di value 
engineering techniques. These ind iv id u a ls  come from middle 
management and s t a f f  p o s itio n s  and are ty p ic a lly  more in tere sted  
in  -the goals and o v e r -a ll a p p lica tio n  o f -the value engineering  
program than in  operating d e -ta ils . Al-though -the content o f  th is  
-type o f lectu re  v a r ie s , the fo llow in g  to p ics  are frequently  
included;
1) Concepts o f value.
45
U. S . ,  Department o f  D efense, Handbook H-111, Value 
Engineering, op. c i t . , p. 42. See a ls o  Appendix X,
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2) P r in cip les c f  value engineering methodology.
3) C riter ia  for ap p lica tion .
•+) Organization and operation o f the value engineering  
program.
5) Contractual a sp ec ts ,
6) Case h is t o r ie s .
7) R elationship  and contribution  of the audience to  the  
value engineering program.
Workshop sem inars, as opposed to  in d octrin ation  le c tu r e s , 
are intended to  impart a working knowledge o f  value engineering  
methodology. Teams are ty p ic a lly  made up o f members from engineer­
in g , purchasing, manufacturing, r e l i a b i l i t y ,  fin an ce, and q u a lity  
co n tro l, Ihe teams f i r s t  receive  a thorough grounding in  the 
methodology and techniques o f value engineering and then move on 
to  studying ind iv idu al p ro jec ts . P rojects for  value engineering
workshops are usually  se lec ted  from e x is t in g  hardware item s th at
47have been prejudged to  be su ita b le  fo r  co st improvement. In 
addition  to  learning by doing, the ob jectiv es  o f the value en­
gineering workshop seminar are to;
1) Educate personnel in  the methodology of value en­
gineering,
2) Demonstrate by personal p a r tic ip a tio n  th at the  
methodology i s  e f fe c t iv e  as a routine d is c ip lin e  for  
c o s t  reduction.
3) Improve communication between a l l  groups concerned 
w ith product value.
4) Id en tify  personnel vho have ta le n t  fo r  value en­
gineering.
^Gibid., p. 44. ^'^Ibid., p. 43.
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485) Develop raw data for  actu a l VE change proposals.
The various approaches to value engineering tra in ing  
d if fe r  prim arily in  the degree o f knowledge and fa m ilia r ity  tiia t  
each attempts to  impart. Ihe s k i l l s  required to  conduct the various 
tra in in g  programs ty p ic a lly  require a combined e f fo r t  o f the tra in ­
ing  department and the value engineering sec tio n . The tra in ing  
department provides Ihe f a c i l i t i e s ,  v isu a l a id s , and in stru ctio n a l
s k i l l s ;  and the value engineering sec tio n , or former seminar
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graduates, serve as lectu rers and project leaders.
Organizational Concepts 
Introduction
Many large aerospace firm s of today began as small a ir ­
plane companies, Ihe stru gg lin g  members o f th is  industry prior  
to  World War II  needed only the sim plest types o f organization , 
and in  some cases were managed by one or two men. World Vfar I I ,  
with i t s  tremendous demand for  m ilitary  hardware, resu lted  in  a 
phenomenal growth for  the industry. Employment jumped from hundreds 
to  thousands, but the firms continued to  u t i l iz e  e s s e n t ia lly  func­
tio n a l departmentation with exten sive  personal and sp ec ia lized  
s t a f f  to  a id  and a s s i s t  lin e  management.
As sp ec ia liza tio n  increased , i t  resu lted  in  the m ulti­
p lic a t io n  o f  sp ec ia lized  s t a f f  u n its . Petersen , Plowman, and 
T rick ett have attempted to  id e n t ify  various categories o f s t a f f  
a c t iv i t i e s  as fo llow s :
48'ibid., pp. 42-43. ^^Ibid., p. 44.
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lo PersCTial s t a f f —«this includes the " a ssis ta n ts  to ,"
s e c r e ta r ie s , s t a f f  a s s is ta n ts , and others vhose function  
i s  to  a s s i s t  in  any manner a p articu lar  execu tive or 
adm inistrator.
2. Advisory s t a f f —which renders sp e c ia liz e d  advice to  the 
organizationo
3. Service s t a f f —idiich provides a sp e c ia liz e d  serv ice  fo r  
the organization .
4. F a c il ita t iv e  s t a f f —which has the r e sp o n s ib ility  to  
f a c i l i t a t e  lin e  a c t iv i t i e s  by providing d ir e c t  a ss is ta n ce  
to  a lin e  a c t iv i ty  on a continuing day-by-day b a sis  
( i . e . ,  vherever the l in e  a c t iv ity  i s  performed).
5. D irective s t a f f —Wiich has r e sp o n s ib ility  fo r  coord i- 
nating a ccntpany-wide program fo r  the l in e  organization . 
This s t a f f  makes plans and esta b lish es  co n tro ls; i t  
ex erc ises  authority  over functions which are performed 
interdepartm entally and over vhich the lin e  a lso  has 
authority .
In accordance with th is  breakdown o f  s t a f f  a c t i v i t i e s ,  the d ir e c tiv e  
s t a f f  b est describes the coordinating value engineering fu n ction , 
v h ile  the operating function  i s  analogous to  the serv ice  s t a f f .
Several fa c to r s , occurring sin ce  World Vfer I I ,  have caused 
the aerospace industry to  s h i f t  fran a predominantly lin e  and 
s t a f f  organizational p attern . The rapid pace in  m ilita ry  tech­
nology has resu lted  in  an ever-in creasin g  lag  time fran tech­
n o lo g ica l breakthrou^ to  operational u t i l iz a t io n  of new weapons 
system s. This new le v e l  o f  technology has a lso  caused increased  
co sts  and a more rapid obsolescence o f m ilita ry  weapons.
In consequence, t o  a id  in  combating these problems, the 
Department of Defense developed the weapon-system concept.
®*^ Elmore Petersen , E. Grosvenor Plowman, and Joseph M. 
T rick ett , Business Organization and Management (F ifth  Ed.;
Homewood, 111.: Richard D. Irwin, I n c . , 1962), p . 201.
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The weapon-system concept i s  a philcsophy o f management which 
emphasizes th e importance o f tim ely  in tegra tion  o f a l l  aspects  
o f a weapon system or support system , fran Ihe establishm ent 
o f  op eration al requirements -through d esign , development, pro­
du ction , personnel -training, operation , and lo g is t ic  support.
A weapon system , as contrasted wi-th -the weapon i - t s e l f , i s  a  
to-tal e n t ity  co n sist in g  o f an ins-trument o f  combat, such as 
a bomber or an in tercon tin en ta l b a ll is - t ic s  m is s le , toge-ther 
wi-th a l l  r e la ted  equipment, suppor-ting f a c i l i t i e s ,  s e r v ic e s ,  
and -trained personnel required to  bring -the ins-trument upon 
i t s  ta rg e t or to  -the place vhere i t  ca rr ies  out the function  
for  which i t  was b u ilt .
The implemen-tation o f "this concept has had a s ig n if ic a n t  
impact on -the aerospace indus-try. Today's complicated weapon 
systems require -the coordina-tion and integra-tion o f a c t iv i t i e s  
-throu^out -the indus-try as w ell as wi-thin any one firm . A weapon- 
system manager must deal wi-th severa l major subcon-tractors, vho in  
turn must dea l w ith numerous sm aller subcon-tractors. In add ition  
to  assuring schedule compliance, -the weapon-system manager must 
a lso  be concerned wi-th o v e r -a ll  com patibili-ty o f  the various com- 
ponen-ts and subsystem s.
To fa c ilita -te  -the -tremendous coordination and control -task
f
involved in  the weapon-system concept, many in d iv idu al firms have 
found -the technique o f project organization  to  be e ffec-tive . The 
p roject organ ization al approach i s  e s s e n t ia l ly  a -technique fo r  
coordinating the numerous factors -that a f f e c t  a given project and 
for e f f e c t iv e ly  crossin g  functional depar-tmen-tal boundaries. A 
p roject manager may have only a coordinating r o le ,  or he may have 
s u f f ic ie n t  p ro jec t au-thori-ty to  a c t  as a  product manager ih o
^R ichard A. Johnson, Fremont E, Kast, and James E. 
Rosenzweig, The Theory and Management o f  Sys-tems  (New York; 
McGraw-Hi11, 1363), p . 117,
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purchases the ser v ic e s  o f the fu n ction a l departments o f the 
f i m .
The fo llow in g  sec tio n s o f  t h is  chapter are devoted to  
d eta iled  presentations o f the weapon-system concept and project  
organization . Frequent use o f  the weapon-system concept and 
p roject organization , in  a sso c ia tio n  w ith value engineering  
programs, makes a b a s ic  understanding o f  th ese  o rg an iza tim al 
innovations a requirement fo r  study in  t h is  area.
Weapcn-System Concept
The weapon-system concept was developed to  overcome 
seriou s problems th a t resu lted  from developing and producing 
fa n ta s t ic a lly  complicated m ilita iy  weapons. These problems re­
su lted  from maity fa c to r s , but the fo llow in g  are considered to  be 
the more important;
1) The in creasin g ly  rapid ra te  o f  advancement in  m ilitary  
and weaponry technology;
2) The increasin g nunber o f extrem ely complex subsystems 
and components th a t co n stitu te  the whole weapon;
3) The increasin g problem o f  assuring th at the various 
subsystems are compatible and can be in tegrated  in to  an e f fe c t iv e  
weapon;
4) The large number o f  competing in d u str ia l concerns ; and
5) The divided r e sp o n s ib ility  fo r  development and pro­
duction among sev era l m ilita ry  o f f ic e s  and commands.
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Many o f the above problems have been noted by Johnson, 
Kast, and Rosenaveig in  the fo llow ing  statem ent from The Theory 
and Management o f  Systems:
These f iv e  functions—perception o f  need, design , pro­
duction , d e liv e r y , and u tL liza ticn —are b a sic  fo r  m ission  
accomplishment. Regardless o f  the weapon used or the time 
period, these functions have to  be performed by seme agency. 
E sse n tia lly , then, the weapon-system concept i s  an ap­
proach which en v ision s the performance o f  a l l  these primary 
functions necessary for  th e su ccessfu l m ilita ry  m ission as 
an in tegrated  whole.
The weapon-system management concept evolved from the 
n ecess ity  fo r  th e  tim ely in tegra tion  o f a l l  the functions 
necessary fo r  su ccessfu l m ission accomplishment. Lhder 
le s s  complicated m ission requirements and weapons i t  was 
p ossib le  to  separate the functions and have performance 
carried out by separate and d is t in c t  agen cies. Emphasis 
was placed on maximization o f th e goals s e t  forth  for  each 
function , with le s s  consideration  given to  optim izing the  
to ta l  weapon-system performance. The weapon-system concept 
seeks the optim ization o f o v e r -a ll systems performance and 
may suboptimize performance o f  in d iv id u a l fu nction s. Fur­
thermore, th is  concept requires the establishm ent o f a 
management s# u c tu r e  to  ensure managerial and techn ica l 
in teg ra tio n 0
The Department o f D efense's attack  on the above problems 
has been to  e s ta b lish  the Systems Commend w ith in  the Air Force 
and the Bureau o f  Naval Weapons w ith in  the Navy. These new or­
ganizations in tegra te  development and procurement o f e f fe c t iv e  
weapons fo r  th e ir  resp ective  branches.
In accordance with th is  concept, the A ir Force intends to  
purchase weapon systems under the fo llow ing  three categories:
Category I  under which the weapon system i s  procured 
by d ir e c t  contract between a prime weapon-system contractor  
and the Air Force. In th is  in sta n ce , the prime contractor
^^Ibid., p. 122.
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i s  respon sib le  fo r  providing a cen tra lized  management o f  
the e n tir e  weapon in clu d in g  a l l  the system s and support 
equipment. He nonnally i s  respon sib le fo r  the engineering  
d esign , subcontracting, tech n ica l in teg r a tio n , and perform­
ance on con tract. He operates under th e management and 
tech n ica l su rv e illa n ce  o f  a sp e c ia liz e d  A ir Force team 
respon sib le  fo r  the in teg ra tio n  o f  a l l  fa c e ts  o f  the  
s p e c if ic  program to  bring the weapon system in to  tiie Air  
Force inventory. In th is  c a se , the prime contractor supple­
ments the A ir Force management team. An example o f  th is  
type o f  procurement i s  the development and production o f  
the Convair B-58 bomber.
Category II  under which a sso c ia te  contractors are e s ­
tab lish ed  by d ir e c t  A ir Force con tract. In th is  case (for  
example, on the Convair F-106 in tercep tor) H u^es A ircraft  
Co. i s  an a sso c ia te  to  Convair. However, H u^es works 
d ir e c t ly  on an Air Force con tract. Hughes and Convair are 
respon sib le jo in t ly  th a t the Huÿies f ir e -c o n tr o l system i s  
engineered and produoed to  be compatible to  the F-106 re­
quirement and schedule. The A ir Force supervises each 
con tractor's e f fo r t s  and the weapon system  as an e n t ity .
Category I I I  under vdiich the A ir Force procures under 
d ir e c t contract as Government furnished aeron autical equip­
ment, such equipment as the bombing navigation  system s, and 
furn ishes them to  the contractor providing the weapon. This 
i s  normally used where a system or component i s  compatible 
to  two or more weapon systems or vdiether i t  i s  fe a s ib le  for  
the Air Force t o  contract d ir e c t  fo r  the equipment, 53
A recent example o f  the continuing a p p lica tio n  of the 
weapon-system concept in  m ilita ry  procurement i s  the TFX or F-111 
T ri-Service F ighter contract awarded to  General Dynamics/Fort 
Worth, In th is  co n tra ct, General Dynamics shares w ith Grunman 
the r e sp o n s ib ility  fo r  assu rin g th at the a ir c r a f t  meets Naval as  
w e ll as Air Force operational requirements.
The increased dependency o f  the m ilita ry  upon the develop­
m ental, production, and managerial c a p a b il it ie s  o f  private
S, Congress, Subcommittee o f the Committee on Armed 
S erv ices , Hearings on Senate Bi l l s  500, 1383, and 1875, 86th 
Congress, 1 s t S essio n , lüb9, p . 648,
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ind ustry , as in d ica ted  by the increasin g  use o f  Category I and 
II  co n tra cts , has had an important impact on the ind iv idu al firms 
w ith in  th e defense industry . Ih is  increased r e sp o n s ib ility , with  
the r e su lt in g  increase in  tech n ica l knowledge necessary for  
adequate supervision  o f  the numerous subsystem ccn tra ctcrs, re ­
quires th a t major weapon-system contractors develop broad tech­
n ic a l and managerial c a p a b il it ie s . Johnson, Kast, and Rosenaveig 
in  th e ir  d iscu ssion  o f  th is  top ic  p o in t out two important im pli­
cations:
Rapid obsolescence o f weapon systems has required new 
methods and innovations fo r  minimizing the time cycle  be­
tween need perception  and operational a v a i la b i l i ty .  There 
i s  a trend toward lim itin g  the volume o f  production o f in ­
d iv idual weapon systems to  a r e la t iv e ly  sm all number as 
conpared with th e  production runs o f  a ir c r a ft  such as the 
B-36, B-47, and B-52. However, there has been an increase  
in  the number o f separate programs in  various stages o f  
research , development, and production. Greater variety  
and sm aller production are an apparent r e s u lt  o f  advancing 
technology,
A weapon-system contractor, faced w ith the problem o f  
su ccessfu l in teg ra tio n  o f  an increasin g number o f  fu n ction s, 
and a lso  doing th is  fo r  a growing va r iety  o f  programs, has 
found h is  managerial and organizational resources hard- 
pressed. G enerally , in  order to  adapt to  the new problems, 
the major weapon-system contractors have adopted the systems 
concept. A ccordingly, a p roject or  program manager has been 
designated and given broad r e s p o n s ib il it ie s  fo r  the in te ­
gration o f  a l l  ^ e  functions necessary fo r  to ta l  system  
accomplishment.
The p ro ject cr  program manager mentioned above and the 
p roject organization al approach in  general w i l l  be examined in  
greater d e ta il  in  the next sec tio n  o f th is  chapter.
^'^Johnson, Kast, and Rosenzweig, op. c i t . ,  pp. 129-130,
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P roject Organization 
The project form o f  organization i s  w idely u t iliz e d  
th rou ^ ou t in  the defense industry complex. This organizational 
approach represents the weapon-system concept on the firm le v e l  
and a id s  in  the accomplishment o f  the o v e r -a ll coordinating and 
con tro l function assumed by "the weapon-system manager. In essen ce, 
the p ro ject manager i s  respon sib le for  achieving the ob jectives  
o f the project w ith in  tim e, c o s t ,  and sp e c if ic a t io n  requirements. 
Value engineering in  many firm s i s  s e t  up on a p ro ject organization  
b a s is , and in  almost a l l  aerospace industry firm s value engineers 
must function w ith in  an environment o f  project organization ,
A ty p ica l p roject or program manager i s  the fo ca l point 
for  a l l  matters th a t p erta in  to  a s p e c if ic  p ro jec t. In the case  
o f m ilita ry  products, the p roject nanager i s  respon sib le for  p r i­
mary contact with th e customer as w ell as normal in-house coordi­
nating fu nctions. Formal authority  re la tio n sh ip s  between the 
project manager and managers o f  fu n ction al departments i s  an area 
marked with controversy and ambiguity, A llen  R. Janger describes  
the types of authority  involved as "prinary authority  and p roject 
a u t h o r i t y , P r i m a r y  authority  i s  th at exercised  by the head o f  
the fu nctional department and includes mcst o f the functions 
normally associated  w ith such a managerial p o s it io n . Project 
au th ority , on the other hand, i s  greater than th a t normally as­
socia ted  w ith a s t a f f  u n it because the "project manager i s  held
^^Allen R, Janger, "Anatony o f the P roject Organization," 
Business Management Record (November, 1963), p,  14,
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accountable fo r  d efin in g  the job to  be done, s e t t in g  the sch ed u les, 
co n tro llin g  funds, and m aintaining prinary contact with the eu s-
CC
toners,"  I l lu s tr a tLcn 1 i s  a ty p ica l example o f p ro ject organi­
za tion  in  the aerospace industry. Fran th is  d iscussion  and I l ­
lu stra tio n  1, i t  i s  ev ident th at the p ro ject manager can fu nction  
l y  working with the fu n ction a l department head, by going to  th e ir  
ccrnncn superior, or by fo ster in g  a c lo se  working re la tio n sh ip  w ith  
the ind iv idu als in  th e various departments concerned with the p ro jec t. 
Ihe la t te r  re la tio n sh ip  i s  almost nandatcry, and i s  one o f  the im­
portant requirements fo r  a good p roject manager.
Ihere are sev era l lim ita tio n s to  p ro ject organization and 
one o f the more perplexing i s  the problem encountered when the  
p roject i s  large and complex. The p r in c ip le  o f span of con tro l 
cones in to  play; and, i f  something i s  not done, the technique of  
project organization i s  defeated by the very prchlem i t  was de­
signed to  attack . To combat th e problems th a t a r ise  vhen a  p ro ject  
i s  large and complex, i t  i s  common p ractice  to  assign  fu n ction al 
department personnel as p roject managers fo r  the project w ith in  
th e ir  departments. Contacts o f  the c h ie f  project manager w ith a 
given department are thus reduced to  a minimum. The above so lu tio n  
reso lv es  one problem, but creates a s itu a t io n  which p laces the de­
partmental project manager in  a  p o sitio n  o f  having dual accounta­
b i l i t y .  Another approach to  deal with problems a r isin g  from large  
and complex p rojects i s  the creation  o f  a  project iranager's s t a f f .
56Ibid.
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Janger poin ts out th a t in  one case such a s t a f f  had the follow ing  
managerial fu nctions; "subsystem in teg ra tio n , r e l i a b i l i t y ,  q u a lity  
assurance, subsystem engineering, product design and standards, 
contract operations, co st  and schedule co n tro l, communications and
C?
lia is o n , and subcontract operations."
Sunmary
This chapter considers many o f the farces that have con­
tributed  to  the emergence o f value engineering or have shaped i t s  
ap p lica tion . The Department o f  Defense i s  represented as the 
m otivating force behind value engineering e f fo r ts  in  the defense 
industry. Value engineering as an important part of the o v e r -a ll  
Department o f  Defense Cost Reduction Program has been w idely pub­
l ic iz e d  by both Secretary o f  Defense McNamara and Deputy A ssistan t  
Secretary o f Defense Pouch,
The concept o f value has been debated and studied  over 
the years, but i t s  use in  connection w ith the id ea  o f  a function- 
co st re la tio n sh ip  i s  e s s e n t ia lly  the work of Lawrence D. M iles,
His techniques have, for  the most p a rt, been adopted by the De­
partment of Defense and serve as the foundation fo r  most o f the 
work in  value an a ly sis /v a lu e  engineering th at i s  carried  on today. 
In a n tic ip a tio n  o f some o f  the organizational problems to  
be encountered la t e r ,  the chapter presents a b r ie f  review o f  lin e  
and s t a f f  organization  followed by a more d eta iled  summary o f  the 
weapon-system concept and the p roject form o f organizational pat­
terns which appear p a rticu la r ly  i mportant to  an understanding o f
^^Ibid,g p. 17,
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value engineering organizational p ra c tice . As IJie next chapters 
o f  th is  study w i l l  in d ic a te , there are numerous p o ssib le  approaches 
to  organizing for  value engineering.
CHAPTER I I I
QUESTIONNAIRE RESEARCH FINDINGS
This chapter presents gen era liza tion s and s p e c if ic  i l l u s ­
tra tio n s obtained from analyzing the returns fitxn a m ail question­
naire,^  The research fin d in gs cover questions dealing  with (1) 
contractual r e s p o n s ib i l i t ie s ,  (2) term inology, (3) o b jec tiv es  o f  
value engineering programs, (4) evo lu tion  o f  value engineering  
programs, (5) organizational approaches and r e la t io n sh ip s , (6) 
nature o f authority  and working r e la t io n sh ip s , (7) value engineer­
ing  and co st reduction programs, and (8) problems assoc ia ted  with  
value engineering programs.
The h i ^  ra te  o f return , s ix te en  fron a to ta l  o f  twenty- 
two, cr 73 per cen t, probably r e su lt s  from the c r it e r ia  used in  
determining the questionnaire r e c ip ie n ts . The questionnaires 
drew responses from a l l  but one o f the major aerospace industry  
weapon-system itanagers and from four subsystem su p p liers , A 
few firms are not id e n t if ie d  by name because expressed perm ission  
to  use the firm 's name was not obtained.
^See Appendix VI.
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Contractual R esp o n sib ilit ie s
This sec tio n  presents fin d in gs concerning contractual 
r e s p o n s ib il it ie s  inposed by the Department o f  D efense. The data 
in d ica te  th a t alm ost a l l  types o f value engineering contracts out­
lin ed  in  the Armed Services Procurement Regulations are in  force  
a t  th is  tim e. Most large firm s have more than one type o f in ­
cen tive  contract and nary have both program requirement c lauses
2
as w e ll as in cen tiv e  con tracts. Four r e p lie s  ind icated  th a t a l l  
new contracts included seme type o f  value engineering requirement. 
These statem ents, coupled with the fa c t  th at a l l  but one o f the 
reporting firm s have value engineering clauses in  sane con tra cts, 
are an in d ica tio n  o f the degree to  vhich the Department o f Defense 
i s  inplementing i t s  o v e r -a ll value engineering program.
The fo llow in g  are rep resen tative statem ents in  regard to  
contractual r e s p o n s ib il it ie s  in  present contracts:
1) "We have both the contract value engineering program 
requirement and in cen tiv e  c la u ses . These contracts cover co st  
plus in cen tive  fe e  and fix ed  p rice,"
2) "Incentive on one major contract. Program requirement 
in  another con tract, but an in cen tive  clause i s  being negotiated  
currently in  th is  contract,"
3) "We have c o s t  plus fixed  f e e ,  c o st  p lus in cen tiv e  f e e ,  
fix ed  p rice  in cen tiv e  f e e ,  and fixed  p r ice . A ll  contracts do not
O
Ihe reader i s  referred  to  Chapter II  o f  th is  study fo r  a 
suimary o f  the various types o f contractual c la u ses .
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contain  value c la u ses , a lth o u ^  the newer contracts do include  
such clauses,"
Numerous types o f contracts are in  ex is ten ce , but the 
inportant point to  consider i s  th at th ese  clauses require seme 
organizational id e n tity  to  accomplish or carry out the value  
engineering function .
Terminology
Ejamination o f terminology u t i l iz e d  by the responding 
firm s in d ica tes th a t there are a t  le a s t  four common ideas con­
nected with value engineering, but there i s  no standardized  
terminology assoc ia ted  with these concepts. The most frequently  
encountered idea centers about "die system atic ap p lica tion  of 
recognized techniques Wiich ( 1 ) id e n t ify  the function o f a 
product or serv ice ; ( 2 ) e sta b lish  a value for th at function; and
(3) develop means to  provide that function  a t  the low est o v e r -a ll  
c o st without degradation o f q u a lity , r e l i a b i l i t y ,  p ro d u cib ility , 
and m ain ta in ab ility . Most responding firm s id e n tif ie d  tJie process 
of applying these three techniques as "value engineering" and/or 
"value an a lysis ,"
The synonymous use o f value engineering and value an a ly sis  
to  describe th is  concept r e su lts  from the fa c t  th at many firms 
had estab lish ed  value an a ly sis  programs in  th e ir  purchasing de­
partments prior to  the time the Department o f Defense form ally  
defined the concept as value engineering. I t  i s  only natural th at 
firms having w ell-developed value a n a ly s is  programs w ith in  th e ir
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purchasing departments would tend to  u t i l i z e  the term value analy­
s i s  vAien applying th e same concept in  other areas o f "Üie firm .
This d iscu ssion  leads to  the next two id ea s , tA ich are  
concerned wiUi the ap p lica tion  o f  value engineering/value an a ly sis  
in  r e la t io n  to  the l i f e  cycle  o f  the product. One o f  th ese  ideas  
re fer s  to  the a p p lica tion  o f the techniques " a fte r - th e - fa c t ,” or to  
e x is t in g  products, p rocesses, and system s. Ihe other idea  re fer s  
to  the app lica tion  o f  "the techniques " before-th e-fact,"  or during 
th e engineering design  s ta te . There i s  l i t t l e  cormon terminology 
to  describe these two id ea s , but there are those v^o f e e l  th at  
value engineering i s  the term th a t b est describes the la t t e r  con­
cep t, Supporting evidence fo r  the la t t e r  p o s itio n  can be ob­
tained from Department o f  Defense Publications and Regulations 
and i s  cause for s ta t in g  lh a t th is  i s  r e a lly  the degree o f  d is ­
t in c t io n  the Department o f Defense i s  seeking by introducing the
3
term "value engineering,"
The use o f  the term "value analysis"  to  r e fer  to  " a fter-  
th e-fact"  a n a lysis  can equally be ju s t i f ie d .  As noted e a r l ie r ,  
most firms w ilh in  the defense industry already have a c tiv e  value 
an a ly sis  sec tio n s  w ith in  th e ir  m aterials or purchasing departments 
to  study products purchased by the firm . The r e s u lt s  obtained by 
purchasing department value a n a lysis  no doubt had a r o le  in
%, S , , Department o f D efense, Armed Services Procurement 
R egulations, op, c i t , , pp, 198,31-198,m ; handbook H-1 1 1 , Value 
Engineering, cp, c i t , ,  pp. 1-4 ,
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stim u lating  ea r ly  ap p lica tion  o f c r i t i c a l  evaluation  in  the de­
s ig n  sta g e . Because the b asic  design o f a product su b sta n tia lly  
con tro ls the r e su lt in g  nanufacturing p rocess, as w e ll as nany o f the  
co sts  o f production, many firm s fin d  i t  more d esira b le  and more 
e f fe c t iv e  to  con tro l co st  both during the design stage  and la te r .
From the above d iscu ssio n , i t  can be noted th a t there i s  
su b sta n tia l background and tr a d it io n  fo r  the use o f  value an a lysis  
and value engineering as terms th a t have m u ltip le meanings. Several 
firms use the term "value engineering/value analysis"  to  denote 
the general body o f eva lu ative  techniques.
Ihe fourth idea i s  known variously  as value c o n tro l, co st  
management, c o st  reduction , or value management. Each o f these  
terms r e la te s  to  the o v e r -a ll program o f avoiding and/or e lim inating  
unnecessary c o sts  in  products and p r a c tic e s . I t  includes "before- 
th e-fact"  and " a fter-th e-fact"  evaluation  and sev era l o f  the e x is t ­
in g  cost-redu otion  techniques, I h is  concept o f  an o v e r -a ll  program 
i s  le s s  frequently found than the others and i s  ty p ic a lly  en­
countered in  firm s having w ell-developed cost-red u otion  programs. 
Ihese terms are o ften  used to  describe the adm inistrative organi­
za tion a l u n it responsib le fo r  coordinating value engineering, 
value a n a ly s is , and the cost-redu otion  programs.
O bjectives o f the Value Engineering Program 
O bjectives expressed by the responding firm s fo r  th e ir  
value engineering programs are more varied than the d iv e r s it ie s  
in  terminology. "To make and r e ta in  a greater nargin o f p rofit"
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and "to s a t is fy  governmental contractual requirements" were the 
most frequently expressed ob jectiv es  o f  value engineering pro­
grams, The follow ing r e p lie s  sumnarize the responses received  to  
Question 4 (What are the o b jectives o f  your firm 's value engineer­
ing program?) o f  the m ail questionnaire;
1) Our o b jectiv e  i s  su rv iva l in  a com petitive market.
2) The o b jec tiv e  i s  sa t is fa c to r y  goverm ental contractual 
r e la t io n s .
3) Value engineering o b jective  i s  to  provide maximum value 
to  the customer.
4) Our o b jec tiv e  i s  more business th rou ^  a b i l i t y  to  submit 
lower b id s.
5) The basic  r e sp o n s ib ility  o f value engineering i s  co st  
prevention.
6 ) The o b jective  o f  our program i s  to  acquaint our person­
nel w ith the p h ilo sop h ies, p r in c ip le s , and techniques 
o f value engineering/value a n a ly s is ; and to  emphasize 
the importance of the value concept in  the d a ily  per­
formance o f  our jobs.
7) Value engineering in  our firm  attempts to:
a . Improve interdepartm ental re la tio n sh ip s and communi­
ca tio n  th rou ^  guided teamwork and common o b jec tiv e s .
b. Improve the c o s t -p r o f it  r e la tio n sh ip ,
c .  Produce systems o f maximum c o st  e ffe c t iv e n e ss  
(achievemvent o f co st prevention).
d. Respond to  customers' value engineering contractual 
requirements.
e .  Improve a v a ila b le  r e a l c o s t  savings p o ten tia ls  many 
tim es the c o st  o f  running the program.
f .  Improve our com petitive p o s itio n .
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8 ) The ob jective  o f our value engineering program i s  to  
elim inate u ltim ately  the n e c ess ity  for  value engineers. 
This im plies the a p p lie sticn  o f value engineering tech­
niques in  the conceptual study phase o f  a contract which 
would be so  su ccessfu l as to  elim inate the n ecess ity  
fo r  value engineering e f fo r t  la te r  on in  the contract 
c y c le . Such an ob jective  prcbably w i l l  never be 
atta in ed .
Goals in  the questioned firm s vary from a short-term  in ­
crease in  p r o f it  on one contract to  a reorientation  o f thinking  
about c o s ts . This la t te r  ob jective  seems p a rticu larly  important 
because most o f today's sen ior engineers and h i ^ - l e v e l  managers 
w ithin  the aerospace industry served th e ir  in ternsh ips during 
the wartime period when quantity was an extremely important ob­
je c t iv e ,  Since the goal or ob jective  plays a major r o le  in  shap­
ing the organization th at i s  developed to  accomplish i t ,  the d i­
v e r s ity  of ob jectives may help explain  the numerous organizational 
approaches taken by the responding firm s.
H isto r ica l Evolution o f  Value Engineering --------------------------------------------- K ---
Most e x is t in g  value engineering u n its f i t  in to  one o f  two 
d iffe re n t development patterns.
The f i r s t  pattern c o n sists  o f e sta b lish in g  value engineer­
ing u n its  in  engineering departments o f  firms having some purchas­
ing value an a lysis  experience. A pplication of eva lu ative  techniques 
during the design stage was introduced as early  as 1959-61 by a few 
aerospace firms w ith th is  experience,
A value engineering u n it in  the engineering department i s  
frequently a p rod u cib ility  or in d u str ia l engineering sec tio n  which
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has assured value engineering a c t i v i t i e s ,  or i t  i s  a new u n it  
attached to  the e x is t in g  reporting stru ctu re . In three c a se s , the 
various cost-red u cticn  programs o f  the firm  have been combined 
under the value engineering u n it .
An example o f  the chronological development o f  a value  
engineering group and a ccst-red u ction  program i s  given ly  the  
fo llow ing response from Republic A viation Corporation.
. . .  In October, 1956, a value a n a lysis  sec tio n  was 
estab lish ed  in  the Purchêtôing Department. I n i t ia l ly ,  th is  
was prim arily a Procurement e f f o r t ,  in  recogn ition  o f  the  
worth o f  an organized approach to  achieve value. In  
February, 1958, by d irectio n  o f RAC’s  President a permanent 
value engin eerin g /an alysis  commi'ttee was estab lish ed .
Ihe committee ohairman, reporting to  the Executive Vice 
President, i s  the Manager o f  Value A nalysis and ft’ocurement 
Engineering, Ihe committee i s  composed o f  rep resen tatives  
o f Purchasing, Production Engineering, Value Engineering, 
Manufacturing Engineering, and Manufacturing Research and 
Development. Periodic m eetings are held  to  reso lve  Value 
Engineering/Analysis matters which require interdepartm ental 
a ctio n . In 1959 and 1960, a concerted e f fo r t  was made: 
"in-plant" and " o ff -s ite ,"  to  su b sta n tia lly  reduce the c o st
o f the F105 a ir c r a f t .  "F105 D-Day T a r g e t  Minus 30"
and "Project 2nd Wind" achieved unprecedented success as a 
r e su lt  o f the organized a p p lica tio n  o f  Cost Reduction 
Techniques combined with the Techniques o f  Value Engineering/ 
A nalysis. A Value Engineering Group was formed in  the  
Production Engineering Department in  1961 with personnel 
assigned on a fu ll-t im e  advisory ca p a c ity , to  each major 
project engineering area. During 1961, a to ta l o f  169 
personnel from Production Engineering, Procurement, Manu­
facturing Engineering, In d u str ia l Engineering, Quality  
Control, and outside Suppliers received  tra in ing  in  1he 
Value Control F ie ld .
A second pattern of value engineering u n it development, 
found in  firms without prior purchasing value an a lysis  experience, 
r e su lts  from the attempt to  e s ta b lish  value engineering u n its  to  
comply with the Aimed Services Procurement Regulations requirements.
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These u n its  are prim arily found in  engineering departments, but 
they are frequently coordinated by a d iv is io n  or plant-wide 
value engineering coordinating committee.
O rganizational Approaches and R elationships 
The organ ization al approaches fo r  accom plishing value  
engineering w ithin the aerospace industry are categorized as 
e ith e r  reporting w ith in  the engineering department or reporting  
to  some organization u n it other than the engineering department. 
Since the operative function  o f  value engineering i s  performed 
in  e s s e n t ia l ly  the same manner under both c la s s i f ic a t io n s ,  i t  
w i l l  be d iscussed  only under the f i r s t  heading. This c la s s i f i c a ­
t io n  system i s  based on the approach u t i l iz e d  by the various firm s  
to  coorxJinate th e ir  o v e r -a ll value engineering progr^ims.
Value Engineering Programs Reporting Within 
the Engineering Department
The o v e r -a ll value engineering program i s  a part o f  the  
engineering function in  75 per cent o f  the firm s responding to  
the m ail questionnaire. The most common lo ca tio n  for  the value  
sec tio n  i s  the operating area o f  the engineering department. Value 
engineering sec tio n s  o f  t h is  department have the dual r e sp o n s ib ility  
o f  a c tu a lly  performing value engineering work on current hardware 
and o f serving as the coordinating hub o f the firm 's o v e r -a ll  
value p r o g i^ . This area may be termed production engineering, 
operating engineering, or in d u str ia l engineering; however, re­
gardless o f  the term en^loyed, the u n it has r e s p o n s ib ilit ie s
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th at pervade the e n tire  engineering department and frequently  
the producticn function  as w e ll. The value engineering operative  
function i s  performed by u t i l iz in g :  ( D a  fu ll-tim e  value engineer­
ing  sec tio n ; (2) project value engineers; (3) task fo rces; and
(4) the design review  procedure.
Within the broad category o f  value engineering programs 
reporting w ith in the engineering department, there i s  some 
r ep etitio n  o f p ra ctice; th erefo re , only representative examples 
o f  the various approaches are summarized. These examples are 
se le c te d  to  c la r i fy  one or more o f  the general ch a ra cter is tic s  
o f  value engineering organizations w ith in  engineering departments 
and to  i l lu s t r a t e  s p e c if ic  organization al approaches.
Example 1. In the Aerospace D iv ision  o f  Boeing, value 
engineering was form ally introduced in  June of 1962. The program 
was in it ia te d  by a s e r ie s  o f value engineering seminars and 
fa m ilia r iza tio n  le c tu r es . During th a t year, the reported c o st  
savings on 1,829 items amounted to  approximately $100,000,000.
The data furnished by th is  firm  o ffer  an e x c e lle n t  oppor­
tu n ity  to  examine a value engineering program from the corporate 
le v e l  down th ro u ^  the d iv is io n  le v e l  to  a sp e c if ic  p ro jec t. 
Corporate p o licy  statem ent 4-Hl s ta te s :
. . . th at i t  i s  company p o licy  to  use value engineering  
as a method o f  co n tro llin g  the t o t a l  co st  o f  products.
E ssen tia l q u a lity , fu n ction , sch ed u les, r e l i a b i l i t y ,
'^Aerospace D iv is io n , Value Engineering S ta f f ,  Value En­
gineering Methods Manual (S ea ttle : The Boeing Company, l9S3J,
pTTI
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m ain ta in ab ility , and operational performance sh a ll not 
be ccmpronised. Value engineering s h a ll  be applied to  
design concepts, sp e c if ic a t io n s , engineering, procure­
ment, manufacturing, t e s t s ,  and operations, , . . Other 
c o st  reduction and product improvement a c t iv i t i e s  s h a l l  
be con sisten t wi1 ii  value engineering programs.^
This p o licy  statement requires th at each d iv is io n  manager comply 
w ith the p o licy  and assign s to  the sen ior  v ic e  president the 
task  o f  monitoring the company's value engineering e f f o r t ,  i n i ­
t ia t in g  aotLons to  keep the procedure up to  d ate, and providing  
fo r  in terp retation  and interdepartm ental cooperation as necessary. 
The company Value Engineering Program Guide apprises the  
functional managers o f the fo llow ing primary value engineering  
r e s p o n s ib ilit ie s  ;
1, Engineering—Value Engineering w i l l  be applied s ta r tin g  
a t the product and/or system concept to  derive maximum 
b en e fit ,
2, Manufacturing—Value Engineering techniques w i l l  be 
applied to  develop economical manufacturing methods, 
scheduling and to o lin g ,
3, M ateriel—Value Engineering w i l l  be applied to  obtain  
maximum value in  the procurement o f  raw m ateria ls, 
standards, vendor item s, purchased equipment and sub­
contracted item s. In ad d ition . M ateriel encourages, 
a s s is t s  and monitors supp liers and subcontractors in  the 
area o f  Value Engineering, On e x is t in g  programs there  
w il l  be continued su rveillan ce  fo r  c o s t  improvement 
through co st an a ly sis  techniques and Value A nalysis,
4, Finance—Value Engineering Programs w i l l  be supported 
with estim ated and a ctu a l c o st  data , and co st performance 
analyses during the development o f  concept and s p e c if ic a ­
t io n , the process o f d esign , manufacture, procurement,
^Ihe Boeing Company, "Corporate P olicy  Statement U-Hl,"
(20 August 1962), p . 1,
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t e s t  and operational phases o f  the product and/or 
system .°
On the d iv is io n  le v e l ,  a s ig n if ic a n t  change was nade in  
■Üie Aerospace D iv ision  value engineering p o licy  e f fe c t iv e  
January 17, 1962, by th e rev ised  p o licy  statem ent prepared on 
March 4 , 1964, The essence o f  Ihe o r ig in a l p o licy  statem ent can 
be suimarized as fo llow s :
The value engineering task i s  assigned to  Ihe Engineer­
in g  and Product Development Departments o f  the D iv is io n ,
The establishm ent o f  r e la ted  p o l i c ie s ,  procedures, and the  
development o f  standard operating p ra ctices  sh a ll be ac­
complished by the Engineering and Product Development w ith  
the support from a l l  other departments w ith in  "the D iv i­
s io n , , , , Inçjlementation o f  "this p o licy  w i l l  be ac­
complished by "the Engineering and Product Developnent o r -  
ganiza"tdore "throu^ management d irec tio n  on the in d iv id u a l 
programs,'
The d ra ft o f  a new d iv is io n  p o licy  s"tatement in d ica tes  "the in ­
creased impor-tance attached to  value engineering. Included in  
"this new p o licy  are s"tatemen"ts indica"ting "that value engineering  
w il l  be used as one o f "the me"thods o f con"trolling "the to"tal c o st  
o f products, da"ta, and ser v ic e s  performed, and "that employees 
respon sib le fo r  applying value engineering in  "their own ac"tlvi"tû.es 
w i l l  be "trained in  "the ap p lica tion  o f value engineering techniques,®
®The Boeing Company, "Value Engineering Program Guide" 
(August, 1962), p , 4,
7
The Boeing Company, "Aerospace D iv ision  Value Engineering 
Policy" (January, 1962), p . 1,
p
The Boeing Company, D raft o f  "Aero-Space D iv ision  Value 
Engineering Policy" (March, 1964), p. 1, See a lso  Appendix X.
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The most s ig n if ic a n t  change i s  the add ition  o f  a sec tio n  vhich  
o u tlin es  the fo llow in g  r e s p o n s ib ilit ie s :
A. The D irector o f  Engineering Operations i s  responsib le  
fo r  providing a Value Engineering program which w il l:
1. E sta b lish , maintain and communicate w ith in  the  
Aero-Space D iv ision  a sy ste n a tic  review and 
documentation o f  su ccessfu l methods, techniques, 
and p ro cesses , in  the f i e ld  o f  Value Engineering 
and create  and develop new and/or improved tech­
niques to  advance the s ta te  o f  the a r t .
2. Develop, document and publish d ir e c t iv e s  and 
procedures fo r  applying value engineering techniques 
w ithin the Aero-Space D iv ision .
3. Provide tech n ica l d irec tio n  to  the In d u str ia l Re­
la tio n s  Training organization by id e n tify in g , 
developing and monitoring educational courses in  
Value Engineering Techniques,
4. A ss is t  d iv is io n  execu tives and heads o f s içp o rt or­
ganizations in  applying Value Engineering techniques 
to  a c t iv i t i e s  in  th e ir  organ ization s.
5. Provide su rv e illa n ce  and evaluate Value Engineering 
e f fo r ts  t o  assure accomplishment o f Value Engineer­
ing  requirements o f  th is  p o licy .
6 . Coordinate the d iv is io n 's  Value Engineering ac­
t i v i t i e s  w ith the corporate o f f ic e s ,  other Boeing 
D iv is io n s , and the in te r -d iv is io n a l Value Engineer­
ing committee.
7. Develop and supply, as appropriate, industry and 
customer inform ation regaixiing Value Engineering.
B. The D irector o f  In d u str ia l R elations i s  respon sib le  fo r  
providing Value Engineering tra in in g  courses as required  
by the Value Engineering program esta b lish ed  h erein .
C. A ll  d iv is io n  execu tives and heads o f support organ ization s, 
co n sisten t w ith the Aero-Space D iv ision  Value Engineer­
ing  program, w i l l :
1. Set Value Engineering o b jec tiv es  fo r  th e ir  resp ectiv e  
a c t iv i t i e s  and evaluate them p er io d ica lly  fo r  
accomplishment o f these o b jec tiv e s .
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2o Promote among th e ir  p erscm el an understanding o f  
Value Engineering and o f  th e ir  ro le  in  becoming 
value-ab le and c o st-a b le .
3, Develop competence in  Value Engineering techniques 
applicable to  th e ir  own organizations,
4, Schedule a l l  concerned personnel fo r  tra in in g  in  
Value Engineering techniques and then require them 
to  apply the techniques to  th e ir  resp ectiv e  a c t iv i ­
t i e s ,
5, S e lec t product, data and serv ice  item s as study 
p rojects for  tra in in g  seminars and sjroport these  
study item s w ith d e ta i l  inform ation,^
Points one, two and three under part C are no doubt de­
signed to  assure th a t the attainm ent o f  value engineering objec­
t iv e s  w i l l  be enhanced by p lacing the primary r esp o n s ib ility  fo r  
the value engineering program on lin e  nenagement. By creating  
in  lin e  managers an awareness o f value engineering, th is  p o licy  may 
a ls o  a s s i s t  the operating value engineering s t a f f  organization in  
performing i t s  d u tie s .
The next organizational le v e l  below the d iv is io n  in  th is  
firm i s  the branch. To continue the example, the value engineer­
ing a c t iv i t i e s  on th is  le v e l  are s e t  forth  by Branch Operating 
Procedure No. 409-001, which covers a large weapons system. The 
ob jective  o f the above procedure i s :  , to  provide the re­
quired weapons system a t  the low est p ossib le  c o s t  through the 
ap p lica tion  o f  value engineering,"^^
^Ib id , , pp, 1 - 2 ,
^^The Boeing Company, "Branch Operating Procedure No, 
409-001" (November, 1963), p, 1,
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Prime r e sp o n s ib ility  for  value engineering in  the minute- 
man p roject i s  vested  in  a value engineer in  the projects systems 
organization . He i s  a ls o  charged with measurement o f  organiza- 
t ic n a l value engineering acccmplishments and i s  delegated  
authority  to  request in i t ia t io n  o f value engineering changes.
Value engineering p a r tic ip a tes  in  in-house prelim inary and c r i t i c a l  
design reviews (PDR's and CDR's, r e sp e c tiv e ly ) and reviews as­
socia ted  value engineering data. With the exception  o f contractual 
m atters, the value engineer i s  the prinary contact in  the branch 
fo r  value engineering.^^
Part Ihree o f  Boeing's Operating Procedure i s  an e x c e lle n t  
example o f the numerous re la tion sh ip s between a value engineering  
sec tio n  and other organizational u n its w ith in  the firm . This 
Operating Procedure s e t s  forth  r e s p o n s ib il it ie s  as fo llow s :
A. A ll fu n ction a l organizations w il l :
1. Designate a representative to  a c t  as the organiza­
t io n 's  p o in t o f  contact fo r  Value Engineering.
This designation  w i l l  be fo r  organization  coordina­
tio n  purposes only and w i l l  be in  add ition  to  the  
rep resen ta tiv e 's  normal work assignment.
2. P a rtic ip a te  in  Value Engineering in v estig a tio n s  as 
requested by and agreed upon w ith the Minuteman 
Value Engineer.
3. Apply Value Engineering techniques to  th e ir  a c t iv i t i e s  
to  obtain the low est co st  p racticab le  to  accomplish
a required function .
4 . Recommend to  the Minuteman Value Engineer fo r  in v e s t i­
g a tio n , value improvements vhioh appear to  ju s t i fy
^^Ibid., p. 1.
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sp e c ia l ccn sid eraticn  fo r  p o ss ib le  future ap­
p lic a t io n ,
5. Furnish in fo ra a ticn  as requested by F inancial and 
Contracts A dm inistration--Estiinating Cost A nalysis 
to  enable 1 diem to  provide accurate c o s t  estim ates.
6 . Schedule personnel as appropriate to  the Company- 
sponsored in-house Value Engineering Training 
Course.
7. Apply Value Engineering techniques in  arriv in g  a t  
Make or Buy recommendations.
B. Systems Management—Weapon System Engineering
1. Minuteman Value Engineering w i l l :
a . Prepare, coord inate, m aintain , and submit inputs  
fo r  Value Engineering to  th e Program Plan(s)
•• as requested .
b . Assure th a t the Value Engineering system i s  
being accomplished in  ccn^liance w ith tiie  
referenced Corporate and D iv is io n  P olicy  State­
ments. Review compliance w ith  Value Engineering 
requirements by Minuteman organ ization s.
(1) A ss is t  fu n ction al organizations in  
in d octrin ation  and pwfonnanoe o f Value 
Engineering.
(2) Correlate inform ation on Value Engineering 
a c t iv i ty  obtained from th e fu n ction a l 
organizations.
c .  Assure th at design c o st  v i s i b i l i t y  i s  provided 
to  Minuteman Design organ ization s.
d . Obtain c o s t  reduction estim ates from Financial 
and Contracts Adm inistration. Estim ating and 
Cost A nalysis fo r  each n egotiab le  c o s t  reduction  
change and review prior t o  subm ittal o f  the 
change to  Contract A dm inistration.
e .  E stab lish  c o s t  models and/or c o s t  ta rg e ts  fo r  
se le c te d  item s, i . e . ,  s e r v ic e , data , f a c i l i t y  
or hardware.
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(1) Route a copy o f  the Equipment Cost Model, 
Target, and Report form to  F inancial and 
Contracts Adm inistration—Estimating and 
Cost A nalysis fo r  c o s t  model estim ates.
(2) Upon r ec e ip t o f the c o s t  model figu res  
from Estimating and Cost A nalysis, evaluate  
and approve fo r  in tern a l issuance. Re­
produce and d is tr ib u te  copies to  each 
a ffec ted  crgianization.
(3) Evaluate estim ated completion c o sts  in  re ­
la t io n  to  esta b lish ed  c o s t  ta rg e ts . Com­
p le te  a Value Engineering in v estig a tio n  
vhen the estim ated completion c o sts  va iy  
s ig n if ic a n t ly  from th e co st  ta rg e ts .
f .  For in-house FDR's emd CDR's.
(1) A ss is t  Engineering in  the preparation o f  
Value Engineering Records,
(2) Attend the FDR or CDR and recommend to  the  
chaiiman those item s deserving further  
Value Engineering considerations,
g. E stab lish  and provide chairman fo r  Value Engineer­
ing  in v estig a tio n  o f  end item s vhere estim ated  
completion co sts  exceed c o s t  targets  and fo r  
those end item s th at in d ica te  a su b sta n tia l value  
improvement,
h. Frovide value engineering inputs to  the fo llow ing  
reports:
(1) Value Engineering Status Report issu ed  
monthly t o  the Systems Management Manager.
(2) A ir Force Cost Reduction Frogram Report 
inputs concerning negotiab le and non- 
negotiab le con tro lled  and uncontrolled c o st  
reduction changes to  F inancial and Ccntracts 
Adm inistration—Cost Reduction.
Minuteman Systems Management organizations w i l l  per­
form in  accordance with Section  III-C  below.
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Engineering organizations w il l;
lo Ensure that Value Engineering p r in c ip les  and tech­
niques are applied to  Ihe determ ination o f the 
fu n ction al requirements « . . and to  th e ir  recom­
mended tech n ica l so lu tion s
2o Prepare a Value Engineering Record (VER) for  each 
new or rev ised  (Equipment Cost Model).
3. Submit a sunmary o f VER's as a standard agenda 
item  fo r  both in-house and o f f i c i a l  PER's and CDR's.
4. Apply Value Engineering techniques to  a l l  phases o f  
design and development.
5. Use c o s t  models as a consideration  fo r  trade stu d ies  
and c o s t  ta rg ets  as design c r it e r ia .
6 . Coordinate w ith Inplant Manufacturing to  obtain  
"producibility" information and w ith Remote Operations 
to  obtain in s ta lla t io n s  inform ation.
Operations
1. Inplant Manufacturing w ill;
a . Furnish "producibility" inform ation to  Engineer­
in g  orgm izations as requested.
b. Apply Value Engineering techniques to  a l l  phases 
o f  nanufacturing engineering and to o l design.
c .  Use co st ta rgets  as to o l  design c r it e r ia  and 
nanufacturing constrain ts in  planning and 
processing,
2. Remote Operations w ill;
a . Use co st  targets  as a c r ite r io n  in  planning 
assembly and checkout a c t iv i t i e s ,
b. P artic ip ate  in  assembly and checkout plan review s.
3. hfeteriel w ill;
a . Develop appropriate contractual c lauses for
Value Engineering changes wi1 h  the a ssistan ce  o f  
the Legal Coordinator fo r  use in  the various 
types o f subcontracts, i . e . ,  CPFF, Fixed P rice , 
Fixed Price Incen tive, . . ,
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b. E stab lish  a Value Engineering program w ith sub­
contractors to  the ex ten t such subcontracts lend  
them selves to  the concept o f  Value Engineering  
and as provided in  the prime contract under 
which the subcontract i s  issu ed . This w i l l  be 
inplemented by m otivating the subcontractor to  
accep t a Value Engineering clause in  h is  Pur­
chase Orders ( i )  where such a c lau se  i s  
f e a s ib le ,  and ( i i )  when the Legal Cocrdireitcr 
confirms th at Ihe ap p licab le  prime contract 
does not proh ib it the use o f  the c lau se  fu r­
nished by the Legal Coordinator,
c .  Present a suimary o f  th e  subcontractor's Value 
Engineering stu d ies  as a standard agenda item  
a t  the subcontractor's FDR and CDR,
d. Apply Value Engineering techniques to  obtain  
iraximum value in  procurement o f  raw m a ter ia ls , 
standards, supp lier  item s, purchased equipment, 
and subcontracted item s.
e .  Indoctrinate su p p liers in  Value Engineering 
techniques.
fo Use c o st  targets  as procurement guides.
4. Q uality Control w il l;
Assure th a t Value Engineering p r in c ip les  have been
considered in  acceptance t e s t  review s.
E. F inancial and Contracts—Estim ating and Cost A nalysis
w il l:
1, Provide a l l  organizations w ith co st  estim ates to
support th e ir  Value Engineering a c t iv i t i e s ,
2. Provide reports on estim ated to t a l  co sts  fo r  each
Cost Target to  the Minuteman Value E n g i n e e r ,
Wilhin Boeing, the o v er -a ll value engineering function  i s  
coordinated by the D irector o f Engineering Operations and h is  s t a f f .  
His s t a f f  i s  composed o f  two s p e c ia l is t s  who coordinate the e f fo r ts
^^Ibid., pp. 2—6.
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o f the branch value engineering groups and Üie in d u str ia l r e la t io n s  
department's sp e c ia l value engineering seminar tra in in g  groups.
Example 2. Ihe value engineering department o f Lockheed- 
Georgia Company grew out o f the production engineering sec tio n .
Late in  1963, -die department was advanced to  d iv is io n  sta tu s  with  
tiiree subordinate departmentss Value A n a ly sis , Production Engineer­
in g , and Standards Engineering. Frank J . Johnson, Manager, Value 
A nalysis-Engineering Department, s ta te s  th a t
the Value A nalysis group, w ith in  th is  department, was e s ­
tab lish ed  to  perform value a n a ly sis  as developed by L. D,
M iles and to  apply the fu n ction al approach both to  new 
designs and hardware in  production, in  order to  aohieve re­
quired functions a t  minimum c o st  c o n s isten t w ith required  
r e l i a b i l i t y .  The term "value analysis-engineering"  was 
adopted to  d istin g u ish  th is  program from th e purchasing 
value a n a ly sis  program which has s in ce  been renamed, ap­
p ro p r ia te ly , The Purchasing Cost Reduction Program. , . ,
The Value Engineering D iv ision  Manager reports to  the Chief 
Structural Engineer vdio in  turn reports to  the Chief En­
g ineer. Since production engineering g ives support p r i­
m arily to  stru ctu ra l d esign ers, th at endeavor f i t s  lo g ic a lly  
in  th is  organizational chain. The reporting chain was not 
changed vhen the t i t l e  was changed and value an a ly sis
added.13
This firm  uses the value a n a ly sis /v a lu e  engineering seminar 
to  indoctrinate management and design personnel in  the philosophies  
and techniques o f value engineering. This a c t iv i t y  i s  coordinated  
by a s t a f f  reporting to  the value a n a ly sis  departmental manager.
I t  i s  in ter e st in g  to  note th at value savings are reported  
as a part o f  the c o st  reduction program. In th is  firm , value 
a m ly sis /en g in eer in g  i s  considered an important element o f the
13Letter from Frnnk J . Johnson, Marager, Value A nalysis- 
Engineering D ep t., Lockheed-Georgia, M arietta, Ga., March 13, 
1964.
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plant-w ide c o st  reduction program. Other elements in  the co st  
reduction program are the purchasing c o s t  reduction program, 
various programs aimed a t  improving manufaoturing p ro cesses, 
adm inistrative procedures improvement, m aterie l handling, and 
scrap u t i l iz a t io n .
Example 3. At L ockheed-C alifom ia, value engineering has 
as i t s  b asic  r e sp o n s ib ility  c o s t  prevention, and i t  embraces b asic  
design  as w e ll as methods o f production. I t  i s  f e l t  th a t , in  the 
design s ta g e , the g rea test savings are u su a lly  nade because "the 
improvements are made before unnecessary expense i s  compounded 
along the production l in e .  Ihe value engineering d iv is io n  o f the  
engineering branch i s  composed o f  three departments : (1) Value 
C ontrol, (2) M aterials and Components, and (3) R e lia b ility  En­
g ineering . The d iv is io n  reports through the c h ie f  tech n ica l 
engineer to  the ch ie f  engineer and i s  responsib le for  the pro­
motion o f  value engineering p r in c ip les  w ith in  the engineering  
branch and for  the coordination o f  re la ted  value engineering ac­
t i v i t i e s  th rou ^ou t the company.
Like many firms in  the industry , Lockheed-Califom ia co­
ordinates engineering a c t iv i t i e s  by a to p -le v e l committee. This 
firm  uses "value analysis"  to  describe the techniques fo r  deter­
mining the co st o f  a given fu nction . Value co n tro l, on the other 
hand, i s  defined as the broad ap p lica tion  o f value engineering  
p r in c ip le s .
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Included in  the response o f  1diis firm  i s  a good example 
o f the nany cross-fu n ction a l re la tio n sh ip s involved in  a to ta l  
value engineering program. The follow ing i l lu s t r a t e s  a value 
engineering u n it 's  many re la tio n sh ip s w ith various s t a f f  and lin e  
organizational u n its:
lo Value Control Committee. D irects a l l  company Value 
Control a c t iv i t i e s . Creates and d ir e c ts  working sub­
committees. E stab lishes uniform methods o f  operation. 
Promotes a c tiv e  tra in in g  and p u b lic ity .
2. Manufacturing. Planning, Tool D esign, and Tool Make. 
Works with Value Engineering to  estaS lisJ i the most 
expeditious production techniques compatible w ith pro­
duction q u a n tit ie s , production r a te s , f a c i l i t i e s ,  and 
o v e r -a ll c o s t .
3. Quality Assurance. A ss is ts  in  r e l i a b i l i t y  data c o lle c -  
t io n  and analyses to  reduce support and maintenance 
c o s ts . P artic ip ates in  supp lier  evaluation  and 
se lec tio n :
Compiles and categorizes su pp lier  q u a lity  h is to ry .
Computes q u a lity  in d ices  to  rank su p p liers .
4 . Procurement. Collaborates with Value Engineering to  
determine th at part and m aterial c o sts  are compatible 
with requirem ents, and that sources are competent and 
r e lia b le . A ss is ts  Lockheed su p p liers , in  conjunction  
with Value Engineering, in  applying Value Engineering 
p r in c ip le s . Feeds back supp lier  c o s t  reduction ideas 
to  Value Engineers.
5. Finance. Supplies Target Cost Program data. Provides 
labor r a te s . Advises on fin a n c ia l m atters.
6. Engineering Laboratories. Searches for, develops, and 
tests new Items, mediods, materials, and processes to 
improve the over-all value of Lockheed products.
7. Manufacturing Research. Works w ith Value Engineering 
to  p erfect new production methods and p rocesses. In­
v estig a tes  d i f f ic u l t ie s  a r isin g  during tdie nanufacturing 
cy cle  and coordinates so lu tio n s w ith  Value Engineering 
s p e c ia l is t s .
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8 o V ariais En&neering S ta f f s » Act as tech n ica l consultants  
€ o ~ â is is t  value E n g i n e e r t o  detennine the f e a s ib i l i t y  
o f value inqjrovement proposals.
Example A r e la t iv e ly  new program which operates in  a 
d iv is io n  o f about 4,000 enployees-^the space guidance d iv is io n  o f  
a large ccmmercial manufacturer^-is the b a s is  for  th is  example., 
This program i s  approximately two years o ld  and i s  adm inistered  
by two fu ll-t im e  value engineering s t a f f  en gin eers. Ihe value  
engineering mamger reports to  the manager of sp e c ia l engineering, 
v^o, in  turn, reports to  the manager o f engineering. In the p ast  
two y ea rs , the firm has a llo ca ted  $90,000 to  i t s  value engineering  
a c t iv i t i e s  but reports th a t improvements r e su lt in g  in  savings o f  
$1,252,000 have been implemented as a r e s u lt  o f the program.
Actual value engineering a c t iv i t i e s  are accomplished 
th ro u ^  the task force  approach. The value engineering s t a f f  
s e le c t s  p rojects th at are "right" for  sp e c ia l value engineering  
emphasis, c lea rs  th ese p rojects with the program manager, and 
r ec r u its  one or two trained  value s p e c ia l is t s  to  work f u l l  time 
on the p ro ject. These fu ll- t im e  engineers are a s s is te d  by other  
team members who appraise the item under study through the value  
engineering seminar technique. The firm ’s  value engineering s t a f f  
engineer reports th at approximately 70 per cent o f  the s t a f f ’s  
time i s  spent p a rtic ip a tin g  in  value engineering sem inars. The 
r e s t  o f the time i s  spent advising and counseling with the f u l l ­
time value engineering s p e c ia l is t s  in  purchasing and manufacturing.
^**Lockheed-Califomia Ccmpary,
(February, 1964), 7.
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At the time o f  th is  qu estion n aire, the firm was in  the process 
o f  preparing an operating procedure statement to  cover i t s  value 
engineering e f f o r t ,  v ^ c h  i s  to  be a part o f  th e o v er -a ll c o s t -  
reduction  program.
Example 5. McDonnell A ircra ft Corporation *s response 
in clu d es a "Value Engineering Program Plan," dated 4 March 1964. 
This program plan,^^ prepared to  s a t is fy  part 5 .4  o f  the Proposed 
M ilitary  S p ec ifica tio n , Value Engineering,^^ i s  an example o f a 
value engineering program formulated in  accordance w ith a l l  e x is t ­
ing  Department o f Defense d ir e c t iv e s .
Value Engineering Programs Not Reporting 
iE-H-iin the EngiÆ ering Department
TVrenty-five per cen t o f  the responding firm s in d icate  that 
th e ir  value engineering programs are coordinated by organizational 
u n its  other than engineering. A common p ractice  of these firms 
i s  the use o f  a h i l e v e l  corporate or d iv is io n  committee to  e s ­
ta b lish  o v e r -a ll guide l in e s  fo r  the value engineering program. 
There are b a s ic a lly  two d if fe r e n t approaches u t i l iz e d  by these  
firm s to  accomplish the coordinating fu nction . One approach has 
the value engineering or value control coordinator reporting  
d ir e c t ly  to  the d iv is io n  marager, and the other p laces the value 
con tro l coordinator under th e co n tro ller  or the adm inistrative  
head o f  the firm .
^^This program plan i s  included as Appendix V III. 
^^See Appendix I .
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Example 6 , Martin-Orlando, the Aerospace D iv ision  o f  
M artin-M ariettag i s  included because i t  o ffer s  an ex ce lle n t example 
o f value engineering in  a firm  organized along p ro ject lines» The 
value engineering u n it in  the engineering department reports to  the  
d irecto r  o f  design and development in  the engineering operating 
d iv ision »  Actual operating value engineering u n its  are organiza­
t io n a lly  a part o f  Uie various programs they support and report to  
■the d irecto rs  o f  "the various programs» They are so  orgemized be­
cause the value team e f fo r t  must have authority to  move across a l l  
p roject l in e s  th at d ir e c t ly  a f f e c t  a p articu lar project» The 
in d iv id u al operating groups vary in  composition and s k i l l s  in  d ir e c t  
r e la t io n  to  the poin t in  "tiie contract cycle  when value engineering  
i s  ap p lied 9  i » e » , concept tr a d e -o ff in  early  design may require 
more in d u str ia l and fin a n c ia l background than i s  demanded of the 
value engineering e f fo r t  on a production contract»
Coordination o f  the o v e r -a ll  value program i s  the responsi­
b i l i t y  o f  the value an a ly sis  adm inistration s e c t io n , which i s  
under th e d irector  o f adm inistration who reports d ir e c t ly  to  the 
general manager» I llu s tr a t io n  TWo presents the above r e la t io n sh ip s , 
and I llu s tr a t io n  Three shows a project-typ e value engineering  
organization»
Example 7» In th is  large manufacturer's astronautics  
d iv is io n , the formal d iv ision -w ide value engineering organization  
which was estab lish ed  in  1963 i s  headed by the manager o f co st
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reduction and value con tro l who reports to  the c o n tr o lle r . This 
reporting channel was se le c te d  because i t  i s  lo g ic a l s in c e  he i s  
respon sib le  fo r  d o lla r s . There i s  no one operating value engineer­
in g  u n it in  th is  firm , but each major department has i t s  own value  
group. Each group i s  headed by a value con tro l coordinator who 
reports adm in istratively  to  the department management.
The reasons fo r  having a s t a f f  value group in  each major 
department are as fo llow s; ( 1 ) to  have the head o f o v e r -a ll  value  
control program report a t  a h i ^  l e v e l 5  ( 2 ) to  minimize hunen r e ­
la tio n s  problems by having each value control coordinator report 
w ith in  h is  own department so  th at he gets  le s s  r es is ta n ce  to  
proposed changes; and (3) to  shorten l in e s  o f communication between 
departments to  carry out value p rojects cooperatively , e sp e c ia lly  
w ith in  engineering, manufaoturing, and procurement.
An in te r e s t in g  s id e lig h t  o f  th is  response i s  the extensive  
attempt to  d if fe r e n t ia te  between b efo re -th e -fa c t and a fte r -th e -  
fa c t  eva lu ation , and between value contro l and cost reduction  
p ro jec ts . "Value assurance" i s  defined by th is  firm as "the 
ap p lica tion  o f  value engineering techniques to  products or 
practices during the o r ig in a l concept." 'Value improvement," on 
the other hand, i s  "the ap p lication  o f value engineering tech­
niques to  products or processes already in  ex isten ce ."  The 
d is t in c t io n  between c o st  reduction and value control i s  th a t the 
former pertains to  a l l  reductions in  d ir e c t charges and the la t te r  
to  a l l  reductions in  in d ir ec t charges.
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Example 8 0  This firm ’s response i s  i l lu s t r a t iv e  o f  those  
firms that place the head o f the value function  d ir e c t ly  under 
the d iv is io n  general manager. In tt iis  ca se , the firm had a value  
a n a ly sis  program in  purchasing as early  as 1954j but value a n a ly sis  
in  the production department and value engineering in  the engineer­
ing department were not introduced u n t il  I960. Tlie manager of 
q u a lity  assurance and value engineering in  th is  firm has li.ne 
r e sp o n s ib ility  for  value engineering w ith in  engineering and s t a f f  
r esp o n s ib ility  fo r  value an a lysis  in  both purchasing and produc­
t io n . Ad hoc teams conposed of personnel fran purchasing, d esign , 
and production engineering lindertake s p e c if ic  value engineering  
p ro jec ts . Frequently, the teaiTi a lso  includes personnel from 
q u a lity  co n tro l, scheduling, to o l d esign , and accounting. I t  was 
ind icated  that th ese teams are ca lled  together for s p e c if ic  
p rojects and operate in  a v e r / in fern a l manner.
Nature o f Authority and Working R elationships
Besides in d ica tin g  various organizationa' approaches and 
r e la t io n sh ip s , an a ly sis  o f the data supplied bv the firms respond­
in g  to  the questionnaire revealed d e f in ite  patterns in  authority  
and working re la tio n sh ip s. In a l l  c a se s , tJie nature o f the authct^  
i t y  vested in  the value engineering u n it c lea r ly  id e n t if ie s  the  
u n it as s t a f f .  Value engineers may make design change reconroenda- 
t io n s ,  and the value engineering sec tio n  manager has seme func- 
t io m l  authority in  coordinating the o v e r -a ll value engineering or
78
value control e f fo r t  o f  the company, but neither can require a 
l in e  manager to  carry out any suggestion» In those firm s vSiere 
the value engineering program has ex ten sive  top-management sup­
p o rt, the fu n ction a l authority  o f the value engineering sec tio n  
manager can be very extensive»
Value engineering seminar programs w ithin the various 
firm s are attem pting to  overcome one o f  the common problems fr e ­
quently encountered by s t a f f  units» The seminars, as w e ll as  
conveying the contractual requirements fo r  value engineering, 
are introducing l in e  managers to  the b en efits  to  be gained by 
applying value engineering techniques. As a r e s u lt ,  the value  
engineering operating u n its  are fin d in g  i t  ea sier  to  "sell"  
value engineering to  the lin e  managers.
Working re la tio n sh ip s  between value engineers and other  
in d iv id u als and organizational u n its ty p ic a lly  cut across func­
tio n a l organizational boundaries » S ix ty  per cent o f the r e ­
spondents note th a t one o f the most important requirements fo r  a 
good value engineer i s  h is  a b i l i ty  to  g e t  along with others »
R elationship o f  Value Engineering 
and Cost-Reduction Programs
Predominantly, in  80 per cent o f  the responses, value  
engineering i s  c le a r ly  a part o f  the firm ’s o v e r -a ll cost-red u ction  
program. The r e la t iv e  importance attached to  value engineering  
varies from firm  to  firm; but, d esp ite  a l l  the fanfare in  support 
o f  value engineering, i t  i s  generally  treated  as a part o f the  
o v e r -a ll cost-red u ction  program and not as a separate e n t ity .
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Sane fiiTns have d if fe r e n t organizations performing value 
engineering and c o st reduction on the working le v e l ,  but in  such 
cases these lo w er-lev e l organizations are supervised or co ­
ordinated by a common h ig h -le v e l au th ority . Several firm s make a 
d is t in c t io n  between value engineering and cost-reduction  programs. 
According to  these firm s, value engineering operates in  the pre- 
production period w hile co st reduction functions during the p ost­
design operation.
The u ltim ate ob jective  o f value engineering and c o s t  re­
duction i s  e s s e n t ia l ly  the same. Both are designed to  save the 
company and/or the government money.
Important Problems 
Seven ty-five per cent o f the firms responding to  the 
questionnaire rep ort a problem in  obtaining and m aintaining  
management support fo r  the value engineering program, Ihe Depart­
ment o f Defense i s  attem pting to  overcome th is  lack o f management 
support by emphasizing the worth and importance of value engineer­
ing  and i s  apparently making progress in  "selling" the progim .
The top management o f  most firms i s  informed about value engineer^
in g , and they are aware of the Department o f D efense's in ten se
17in te r e s t  in  th is  new technique. Top management's  awareness and 
in te r e s t  a lon e, however, w i l l  not assure an e f fe c t iv e  program 
because th e problems resu lt in g  from implementing value engineering
17
See Chapter II, p, 11,
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are f i r s t  encountered by middle management<, I t  w i l l  be reca lled  
th at value engineering ind octrination  programs are d irected  toward 
introducing and tra in in g  middle management in  the o b jec tiv e s , 
techniques, and requirements for  value engineering. Such tra in ­
ing  and increasin g top-management support and awareness may tend 
to  m itigate  the problem in  the near fu tu re . The present flu rry  
o f a c t iv ity  ccncem ing value engineering i s  a part o f  the general 
concern over the c o st  o f defense and i s  serving to  a id  in  arousing  
top management's concern over co sts  and in  value engineering.
Another problem reported by 63 per cent o f the responding 
firms concerns measuring, c a lcu la tin g , and reporting true co st  
and fa c tu a l reporting of actual sav in gs. The examples o ffered  
in  Appendices IV and V ind icate  some o f the work that i s  being 
done in  th is  area. One problem compounding the reporting o f  
savings i s  the s iz e  o f the production run on which u n it  savings  
should be considered as ap p licab le . In seme ca ses , the lack of  
firm information makes the acceptance o f a value engineering  
change questionable i f  applied only to  the in i t i a l  contract 
quantity; however, i f  applied to  the follow -on q u antity , value 
engineering can be seen to  r e su lt  in  su b stan tia l sav ings. The 
d if f ic u lt y  o f a c tu a lly  determining the true co st o f various a l ­
ternative  approaches for  providing a function i s  a problem that 
plagues the aerospace industry. The approaches suggested by the 
Department o f Defense in  Handbook H-111, Value Engineering, are  
being tr ied  by severa l o f the responding firm s. In two responses,
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e x ce lle n t inform ation was included concerning mathematical as 
w ell as h is to r ic a l  approaches to  detennining functional c o s t .  
Severe requirements fo r  performance, r e l i a b i l i t y ,  n a in ta in a b ility ,  
and rapid d e liv e r y , plus c o s t-p lu s -f ix e d -fe e  con tracts, have 
created an environment for th is  industry th at has not been con­
ducive to  the development o f d e ta iled  cost-gathering techniques 
and accounting a c t i v i t i e s .
Some firm s report a s e r ie s  o f  problems centering on how to  
s t a f f  and d ir e c t  the organizational u n it responsib le fo r  the value  
engineering program. Ihe nanager who i s  se lec ted  to  head the 
value engineering program i s  important to  i t s  su ccess. In large  
firm s, i f  the value engineering program i s  to  be e f f e c t iv e ,  th is  
p o sitio n  needs to  be on a fu ll-t im e  b a s is .
Forty-three per cent o f the reporting f im s  in d ica te  seme 
degree o f hunan r e la t io n s  problems. Like any s t a f f  organization , 
the value engineering u n it faces problems resu ltin g  from ty p ica l 
l in e - s t a f f  authority  re la tion sh ip s ; bu t, in  ad d ition , t h is  u n it 's  
inform ation-gathering and coordinating function cuts across trad i­
t io n a l fu nctional departmental l in e s .  In many firm s, the mandate 
from top management for  an aggressive value engineering program 
a s s is t s  in  crossin g  these boundaries, but the author has learned 
th a t some coordinators o f  departmental value engineering programs 
have been replaced because th e ir  p e r so n a lit ie s  would not permit 
the in teraction s necessary to  the performance of the fu nction . An 
i n s i s t  in to  the emphasis being given to  human r e la t io n s  problems
82
i s  the increased time being devoted to  hunan r e la t io n s  in  the  
curricu la  o f  value engineering sem inars.
The proper mix of tra in in g , d ir e c t  e f f o r t ,  and support 
l ia is o n  must be determined for any value engineering program, but 
th is  d ec isio n  i s  e sp e c ia lly  a problem fo r  developing programs. I f  
management wants quick sav ings, a few fu ll-t im e  value engineers 
working on hardware w i l l  accomplish th is  sh ort-tern  goa l. On the  
other hand, most managements see  the p o s s ib i l i t y  o f greater long- 
te m  gains by broadening the base on which value engineering i s  
being app lied . As a r e s u lt ,  most firm s today use both the task  
force approach on sp ec ia l items and c a re fu lly  se lec ted  seminar 
p rojects th a t w i l l  produce savings v h ile  serving as the heart o f  
the value engineering seminar tra in in g  p rocess. The s e le c t io n  of  
seminar p rojects and seminar p a rtic ip an ts i s  important and serves  
as one approach to  the so lu tion  o f  the above problem.
Delay in  g e ttin g  engineering change proposals accepted  
presents a problem because i t  reduces the number of u n its o f pro­
duction to  which the change w i l l  apply. This i s  a leg itim a te  
problem, but i t  must be understood th at engineering proposals are 
one o f the ways in  vhich a contractor can increase h is  p r o f it .  The 
Department o f Defense i s  taking step s to  reduce the time required  
for  acceptance or re jec tio n  and i s  in  tiie process of studying a 
new procedure fo r  processing value engineering change proposals.
The r e la t iv e  newness o f and today’s increased emphasis on 
value engineering has resu lted  in  a shortage o f  w e ll-q u a lif ie d  value  
engineers. A ssociated with th is  problem are the d i f f ic u l t ie s
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involved in  s e le c t in g  the ind iv idu als to  receive  value engineer­
ing  trainingo
A lth ou^  the m ail questionnaires pro\/ided a wealth of 
valuable inform ation, the case stu d ies described in  the next 
chapter afford  an opportunity for firsthand ot-servation and addi­
tio n a l study of value engineering programs.
CHAPTER IV 
CASE STUDY FINDINGS
This chapter presents the r e su lts  o f  d eta iled  interview s  
with three aerospace conpanies and two major suppliers to  the 
aerospace industry. I t  a lso  includes a sec tio n  o f general fin d ­
ings concerning the whole industry rather than s p e c if ic  firm s,
Case l o The Tulsa D ivision  (M issile  and Space D ivision) 
o f the Douglas A ircra ft Company began developing i t s  value engineer­
ing  program in  the f a l l  o f 1963, I llu s tr a tio n  Four po in ts out that 
the value engineering program i s  headed by the a s s is ta n t to  the  
v ic e  presidents general manager o f  value engineering, who reports  
d ir e c t ly  to  the marager of the Tulsa D iv ision . The primary ob­
je c t iv e s  o f th is  value engineering program are to:
lo Apply the techniques o f Value Engineering to  se lec ted  
products, serv ices  or fu n ction s, seeking to  achieve or 
improve the required performance a t  the lowest c o st ,
2o E stab lish  Value Engineering as a fundamental part o f the 
D iv is io n ’s  o v e r -a ll co st  reduction program.
3. Improve the o v er -a ll e f f ic ie n c y  and p r o f it  o f  the D iv ision  
by providing tra in ing and d irectio n  in  Value Engineering 
techniques to  appropriate employees vho can contribute  
to  expense reduction,^
D ouglas A ircra ft Company, "Standard Practice B u lle tin ,
Value Engineering" (March, 1964), p. 1.
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Key managerial p o sitio n s in  the Douglas value engineering/
co st reduction program are described as folla^jss
D irector, Cost Managemento Be responsib le for a l l  functions  
pertain ing to  d iv is io n  co st management, biodgeting, fin a n c ia l  
reports 8 con tracts and operations con tro l. Ensure adher’ence 
to  corporate and MSSD p o licy  in  f in a n c ia l managenvent and 
operations contro l fu nctions.
Manager, C ontracts. Ensure adherence of d iv is io n  p o lic ie s  
and procedures to  corporate requirem ents. N egotiate and 
form alize contracts between tlie d iv is io n  and the customer, 
including major subcontracts, other coiripam.es and in d iv id u a ls .
C ontroller. Ensure adherence to  carpoi’a te  accounting p o licy  
and fin a n c ia l reporting requirem ents. D irect d iv is io n  finan­
c ia l  rep ortin g , forecastin g  and budgeting and data processing  
as s e t  forth  by the d ir e c to r , co st management. Report on 
certa in  f in a n c ia l matters d ir e c t ly  to  the v ice  presid en t-  
general manager.
Manager, Operations Control. D irect the furotions of 
“ra tio n s Control, including change co n tro l, sch ed u les, 
estim atin g , p r ic in g , loads and bixigets, w ith in  the p o lic ie s  
and procedures estab lish ed  by the d ir e c to r , co st management.
A ssista n t to  the Vice j ^ s id e n t  and General ^ n a g e r  foi-'
A ss is t  ahoT"advise the v ice  president-
general mânâ^r oh matters perta in ing  to  the function of 
value engineering with respect to  p o licy , procedure .iirt- 
plem entation, tra in in g , contractual cofripliance and documenta­
tio n  of a l l  c o s t  reduction a c tio n s . Administer the functions 
of adm inistrative system s, ccrri'.onications, con'espondence 
co n tro l, records reten tion  and courier serv ice .^
To accomplish these o b je c tiv e s , the value engineering pro­
gram i s  fu n ctio n a lly  organized as s h a ^  in  I llu s tr a t io n  F ive. I t  
should be noted th at "direct a p p lica tio n  o f value engineering tech­
niques w il l  be made in  the lin e  organization  by assif^ned value en­
gineers with support and coordination from the s ta f f  o ff ic e ." ^
O
Douglas A ircra ft Company, "Operating Memorandum" (January, 
1964), pp. 1 -2 .
D ouglas A ircra ft Company, "Standard Practice . . . ," op. 
c i t 0 , p. 2.
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The d u ties and r e s p o n s ib il it ie s  o f  the s t a f f  a s s is ta n t  
for  value engineering and the value engineers are as fo llow s;
The s t a f f  a s s is ta n t  fo r  Value Engineering w il l;
l o  Develop, recommend and implement Value Engineering p lan s, 
programs and procedures for the Tulsa D iv is io n .
2. Provide o v e r -a ll  d irectio n  and guidance to  lin e  and s t a f f  
departments to  assure coordination and ap p lica tion  of  
Value Engineering techniques and compliance with rela ted  
contractual requirements.
3. E sta b lish , by coordination with Training Department and 
D ivision  management, necessary Value Engineering tra in ing  
or ed u catiom l programs.
U. Assure th a t adequate Value Engineering program content 
and d escrip tion s are included in  a l l  new business pro­
p osa ls .
5. Evaluate and report cn Value Engineering program e f fe c t iv e ­
ness to  the v ic e  president-general manager.
6 . Maintain l ia is o n  and su rveillan ce  fo r  company, industry and 
customer requirem ents, p o lic ie s  or sp e c if ica t io n s  as they  
r e la te  to  Value Engineering.
7. E stab lish  and maintain follow-up cn s ta tu s  o f  a c t iv ie  
Value Engineering co st reduction proposals.
Value Engineers w i l l  be assigned in  designated areas o f the
D iv is io n 's  operations and w ill;
1. Report to  the d irecto r  o f th e ir  assigned Operating Depart­
ment for  adm inistration and supervision .
2. Provide task  force assistan ce  fo r  Value Engineering projects  
and program coordination.
In th e ir  assigned areas o f  operation. Value Engineers w il l;
1. Implement Value Engineering program p o lic ie s  and pro­
cedures, furn ish ing the necessary sp ec ia lized  knowledge, 
s k i l l s  and opin ions.
2, Provide inputs and preliminary documentation on se lec ted  
items or su b jects fo r  Value Engineering a n a ly s is , both 
w ithin th e ir  assigned area or by a task  group.
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3o Inform and tra in  personnel w itM n th e ir  assigned areas 
in  Value Engineering techniques or o b jec tiv e s , s o l ic i t in g  
input o f  co st/v a lu e  improvement suggestions»
4» Furnish reports to  the s t a f f  o f f ic e  on a c t iv ity  w ith in  
th e ir  assigned area as requested by the a s s is ta n t  to  
VP-GM fo r  Value Engineering»
I llu s tr a t io n  Four in d ica tes  th at the s t a f f  a s s is ta n t  fo r  
value engineering has no d ir e c t authority  over department value 
engineers» In p r a c tic e , coordination i s  achieved by group m eetings 
between the various value engineers and the s t a f f  a s s is ta n t  fo r  
value engineering, A value engineer in  each department was se ­
lected  jo in t ly  by the department manager and the s t a f f  a s s is ta n t  
fo r  value engineering» The nanagement o f  th is  firm  b e liev es  th at 
rapport w ith in  the department i s  e s s e n t ia l;  th erefore , the in ­
d iv iduals chosen fo r  the value engineering p o sitio n s are se le c te d  
from w ith in  the various departments» The ind ividual value en­
gineers woric both w ith in  th e ir  various departments and as members 
o f  value engineering task fo rces .
Value engineering tra in in g  i s  accomplished by both per­
sonal in stru c tio n  and seminar training» Value engineering seminars 
have been conducted by q u a lified  personnel from the parent cor­
poration» The c a lib e r  and p o s itio n  o f the personnel se lec ted  to  
attend the seminars made i t  d esirab le  to  develop an e f fe c t iv e  
seminar o f le s s  than the tra d it io n a l 40 hours» Consultation be­
tween the s t a f f  a s s is ta n t  for  value engineering, who had attended  
severa l value engineering seminars conducted by other firm s.
‘^ Ibid,, PP» 2-3.
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and the value engineering personnel from the parent corporation  
r esu lted  in  the current seminar tra in in g  program. Although the 
pace o f the seminar i s  rigorous and demanding, the p artic ip an ts  
f e e l  th a t they rece ive  a rudimentary understanding o f  the e s s e n t ia l  
concepts and techniques o f value engineering. Individuals se lec ted  
to  become value engineers rece iv e  ad d ition a l tra in in g  and are 
resp on sib le  fo r  imparting an understanding o f  value engineering  
w ith in  th e ir  various departments.
Value Engineering a t  Douglas-Tulsa i s  applied to  new 
products as w e ll as to  e x is t in g  items o f hardware. Seminar tra in ­
in g  has increased the design er’s  awareness o f  design p ractices  
and hardware items in  vhich the co st/fu n ctio n  re la tio n sh ip  seems 
out o f  l in e .  When a new component reaches the design s ta g e , h igh- 
c o s t  item s o f design are tagged fo r  study by the fu ll- t im e  value 
engineer. This plan a lso  p laces a value engineer on the various 
design review  boards to  assure th at value engineering i s  con­
sidered  a part o f  the o v e r -a ll  design review c r it e r ia .
F ir s t  year co sts  o f  the value engineering program a t  Douglas- 
Tulsa are estim ated to  be between $80,000 and $100,000. Present 
plans c a l l  fo r  recapturing th ese co sts  plus a ten  per cen t return  
during the f i r s t  year o f  operation. To d a te , f iv e  value engineer­
ing change proposals to ta lin g  $30,000 have been implemented, and 
e i ^ t  a d d iticn a l value engineering proposals are in  the process o f  
eva lu ation . Value engineering savings are not reported u n til  the
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change has been incorporated in to  the supplementary agreement. 
Currently the firm has only value engineering in cen tive  c la u ses ,  
and approximately 97 per cent o f  a l l  agreements in  force are 
fix ed  p r ice  con tracts. Ifrider such contractual r e la t io n sh ip s , 
value engineering change proposals carry the e n tire  burden 
o f  recapturing program c o s ts .
Ihe value engineering program a t  Douglas-Tulsa seems to  
have ample top-management support as w e ll as the backing o f the  
fu n ction a l departmental managers. The interview  revealed th at  
value engineering i s  considered to  be capable o f carrying i t s  own 
w e i^ t  in  th e short run, and i t  i s  regarded as an important part 
o f  the firm 's long-run cost-red u ction  program.
Case 2. The General Dynamics/Fort Worih value con tro l 
program i s  aimed a t  reducing the c o s t  o f products through the ap­
p lic a t io n  o f value engineering p r in c ip les  and techniques. The over­
a l l  program encompasses value engineering, value assurance, value 
a n a ly s is , and value improvement,® R esp on sib ility  fo r  p o licy  and 
guidance fo r  th e o v er-a ll value program i s  vested in  the value 
contro l board o f review. This board i s  composed o f the Vice 
President—Engineering, the Vice President—Manufacturing, the  
Vice President—Legal and Procurement, the B-58 Program D irector, 
the F - U l  Program D irector, and the Manager o f In d u stria l Engineer­
ing . The value control review committee i s  charged with the re­
sp o n s ib ility  o f reviewing the p rogress, s ta tu s , and r e s u lt s  o f  the
®See Appendix IX fo r  complete descrip tions o f General 
Dynamics terminology.
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value ccn tro l program and providing ad v ice , counsel, and reccmmenda- 
H ens to  the p ro ject or departmental heads in  order to:
Ao Assure th at o v e r -a ll p o licy  and ground ru les  fo r  the
value ccn tro l e f fo r t  are estab lish ed  and observed.
Bo Ensure th a t s p e c if ic  value contro l proposals, submitted
to  the Committee, are properly evaluated , and in s ta lle d
i f  value i s  proved.
Co A scertain th a t the Value Control Program i s  e f fe c t iv e  in  
reducing product c o s t .
Do Encourage support by the l in e  and s t a f f  organizations in  
the educational program and actu a l on-the-job  app lica­
tio n  o f  value control techniques.
E. Develop an e f fe c t iv e  value con tro l p u b lic ity  campaign a t  
GD/FW and major subcontractors.
Fo Make sure th at value control contractual commitments are 
f u l f i l l e d .
Go Ensure th a t the Value Control Program i s  integrated
with the o v e r -a ll D iv ision  c o st  and management improve­
ment e f fo r t .
D iv ision  coordination o f the value con tro l program i s  the 
r esp o n s ib ility  o f in d u str ia l engineering, a s t a f f  department. The 
d iv is io n  value contro l coordinator i s  the nanager of in d u str ia l 
engineering vho i s  a s s is te d  by a fu ll- t im e  deputy value contro l 
coordinator. Within the engineering, to o lin g , and procurement 
departments, fu ll- t im e  value engineers and coordinators perform 
value engineering fu n ction s. Part-tim e coordinators are appointed 
in  other departments p a rtic ip a tin g  in  the program. The above or­
gan izational re la tio n sh ip s are shown in  I llu s tr a t ic n  S ix .
^General Dynamics/Fort Worth, "Division Standard Practice
No, 1-2, Organizational Responsibilities" (May, 1963), pp. 1-2.
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The fo llow in g  statem ents se le c te d  fran D iv is io n  Standard 
P ractice No, 1-19 co n c ise ly  o u tlin e  the General Dynamics/Fort 
Worth Value Control Program;
Scope
The Value Control Program augments, rather than rep la ces , 
e x is t in g  c o s t  reduction and improvement programs. Value 
Control w i l l  concentrate on applying value techniques to  
products to  be delivered  to  the customer. Value Control 
techniques, however, are app licab le to  "ways o f doing bu si­
ness" and w i l l  be applied th rou ^  other programs such as the 
Management Improvement Program,
General
A, The Value Control Program i s  estab lish ed  a t  General 
Dynamics/Fort Worth to  assure th a t the customer re­
c e iv e s , from incep tion  o f a Program to  i t s  com pletion, 
maximum value fo r  each d o lla r  to  be spent by GD/FW,
B, Key GD/FW personnel are in stru cted  in  the a n a ly tic a l  
techniques o f  Value Control and the concepts o f  Value 
Assurance and Value Improvement th rou ^  a s e r ie s  o f 
Seminars designed to  tra in  personnel by using the  
p rin c ip le  o f "leam -by-doing,"
C, Graduates o f the Value Control Seminars are expected  
to  apply Value Control a n a ly tic a l techniques and con­
cep ts in  th e ir  departments, to  d a ily  operations, and 
in  the development and coordination o f  Departmental 
Value Control Programs,
D, Value Control techniques are applied s p e c if ic a l ly  to  
d esig n s, sp e c if ic a t io n s , procurement, and manufacturing 
methods, Ih is  i s  accomplished ;
1, Ih rou ^  departmental Value Control Programs in  
product oriented  departments,
2, Throu^ Value Engineering Seminar Team p a r tic ip a tio n ,
3, By in d iv id u al ap p lica tion  by decision-making em­
ployees,
4, By sp e c ia l teams appointed to  study a p articu lar  
ih ase  or aspect o f  a product.
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Vendors are encouraged to  p a r tic ip a te  in  GD/FW Value 
Control Seminars and to  e s ta b lish  s im ila r  Value Control 
Programs a t  th e ir  companies. When ap p lica b le , c lauses  
w il l  be included in  Vendors' contracts with GD/FW re­
quiring establishm ent o f  Value Control Programs «
Procedure Establishment and Execution o f  Programs
GD/FW Value Control 
Coordinator
Department Heads 
(Departments d ir e c t ly  
associated  w ith products)
In d u stria l R elations  
(Educational Services  
Section)
GD/FW Value Control 
Coordinator
E stab lish  and d ir e c t the Value 
Control Program a t  General 
Dynamics/Fort Worth,
Promote the use o f Value Control 
techniques th ro u ^  sem inars, 
m eetings, p u b lica tio n s, , , ,
Appoint a Departmental Value 
Control Coordinator to  a s s i s t  
the GD/FW Value Control Co­
ordinator in  executing the to ta l  
program and to  develop and pro­
mote departmental Value Control 
programs.
A ss is t  the GD/FW Value Control 
Coordinator in  executing the 
Value Control Program by con­
ducting Seminars to  tra in  per­
sonnel in  Value Control techniques.
E stab lish  and promote Value Con­
tr o l  Programs with Vendors through 
a ffec ted  M aterial Department Value 
Control Coordinators,
Promote continued in te r e s t  in  
Value Control by c o lle c t in g  and 
publisM ng c o st  savings r e su lts  
o f projects and by re lea sin g  
inform ation on progress which has 
promotional value.
Represent GD/FW on the In ter-  
D ivision  Value Control Committee 
and provide required inform ation.
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Departmental Programs and Support
Departmental Value Coordinate Value Control Ac-
Ccntrol Coordinators tivities in "die department.
Acounulate, review and record 
Value Control ideas generated 
within the department by 1iie 
Value Control Teams and throu^ 
Vêdue Control coordination in 
the department.
Assist in the selection of 
hardware-type items suitable 
for study in •die training 
Seminars or for s'tucfy by depart­
mental personnel with assistance 
from departmental Value Control 
groiçs.
Assist, upon request, in Seminars 
ty acting as Project Leader,
Document Value Control projects 
generated within and/or by the 
department,
Main-tain a log of Value Control 
departmental projects worked on 
by the department. This log is 
to be main*tained in accordance 
with instructions issued by the 
GD/FW Value Control Coordinator.
Submit to ■the GD/FW Value Control 
Coordinator a list of depart- 
men-tal personnel selected to 
attend each Value Engineering 
Seminar,
Prepare, each quarter, a report 
of the departmental value control 
projects and forward the report 
to the GD/FW Value Control Co­
ordinator, The report will show 
actual and potential savings of 
installed pt^ects, nunber of 
projects completed, and number 
of projects in work.
I n s ta lla t io n
Department w ith  
Primary R esp o n sib ility
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Survey, when requested , sp e c if ie d  
Vendors' Value Control Programso
Serve, vdien requested , as depart­
ment rep resen tative on the Cost 
Target Team.
Receive recommendations from 
Value Engineering Seminar Teams 
and from personnel involved  
in  the Departmental Value Control 
Program. Assign to  departmental 
personnel the r e sp o n s ib ility  
for  a n a ly sis  and in s t a l la t io n .
E stab lish  a d e fin ite  schedule 
fo r  the an a lysis  o f  the recom­
mendations by the assigned per­
sonnel.
Schedule s p e c if ic  ac tio n  by 
assigned personnel to  in s t a l l  
recommendations when the a n a ly s is  
in d ica tes  in s ta lla t io n  should be 
made.
Maintain c lo se  follow-up to  ensure 
th at schedules are prepared and 
th at tim ely  in s ta lla t io n  i s  accom­
p lish ed .?
The inform ation supplied by th is  firm  provides an oppor­
tu n ity  to  in v e s tig a te  a ty p ic a l value engineering seminar tra in in g  
program. A ctual tra in in g  takes place in  "leam -by-doing sem inars,"  
including approximately twenty hours o f  classroom in str u c tio n . The 
tra in in g  inclu des both the p r in c ip les  and techniques o f  value en­
gineering as w e ll as an explanation o f  the o v e r -a ll value con tro l 
program. The seminar i s  being a ltered  to  include a greater em­
phasis on "human r e la t io n s ."  Because value engineering p rojects
General Dynamics/Fort Worth, "Division Standard Practice,
Value Control Program" (August, 1963), pp. 1-4.
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require many departmental and individual interactions, the manage­
ment believes that the addition of human relations training would 
strengthen the over-all value engineering seminar training program. 
Planning for a seminar is under the direction of the deputy 
value control coordinator. With assistance from the various de­
partmental value control coordinators and the training section, 
detailed planning for a seminar is finalized in pre-seminar co­
ordination meetings. Departmental value control coordinators fur­
nish hardware items to serve cis seminar projects; they also fre­
quently serve as project team leaders. The items selected to serve 
as seminar projects are usually items from current production vAiich 
have been prejudged to have significant value engineering potential. 
Value control is not the only program at General Dynamics/ 
Fort Worth that has cost reduction as its goal. The management 
improvement program is defined as a "program for improving and 
reducing the cost in the way General Dynamics/Fort Worth does
g
business," This program is separate from the value control pro­
gram vdiich deals with cost reduction of specific end items pro­
duced for delivery to the customer.
The management improvement program consists of two parts:
1, Improvement or Cost Reducation Projects of major or 
interdepartmental scope on vddch the Department Head 
assigned prime responsibility for each Aroject reports 
quarterly progress to the President,
^General Dynamics/Fort Worth, "Division Standard
Practice, Management Improvement Program" (February, 1964), p, 1,
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2, Departmental Improvement or Cost Reduction Projects o f  
departmental scope on which Department Heads report 
quarterly progress to  the President fo r  in c lu sio n  in  Uie 
D iv ision  Quarterly Progress Report. 9
D iv ision  Standard Practice No. 1-20 in d ica tes th a t each 
department w i l l  be responsib le for  the follow ing:
1 . Lrppoving the management o f  h is  department and reducing 
the co st  o f  i t s  operation th ro u ^  a departmental pro­
gram o f  s p e c if ic  p ro jec ts .
2. Develop major projects o f  departmental scope with  
s p e c if ic  o b jectives and a schedule fo r  improving 
operations, reducing overhead and reducing d ir e c t  c o s ts .
3. Submit proposed p rojects to  In d u stria l Engineering, 
prior to  s ta r t  o f  study, fo r  review to  ensure assignment 
to  e ith e r  the Departmental or D iv ision  Program. Assign  
personnel to  a s s i s t  in  the study o f departmental p ro jec ts .
4 . Make s p e c if ic  assignments to  responsib le ind iv id u a ls w ith­
in  th e ir  departments in  order to  accomplish th e ob jective  
o f each p roject as scheduled.
5. I n s ta ll  or in i t ia t e  in s ta lla t io n  of approved departmental 
p ro jec ts .
6 . Submit quarterly reports on progress or r e s u lt s  o f de­
partmental improvements and c o s t  reduction p r o je c ts ,10
The in d u str ia l engineering department i s  asked to  a s s i s t  
the various departments in  the fo llow ing ways;
1. Integrate a l l  Departmental Programs.
2. Review and evaluate departmental quarterly reports  
rece ived , coordinate with departments as required and 
sumnarize reports fo r  incorporation in  the D iv ision  
quarterly progress report.
3. Provide tech n ica l a ssista n ce  to  departments as required, 
such as;
^Ibid., p. 1. » P« 3c
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A, Woric measurement standards»
B, Methods a n a ly s is .
C, Litproved layou ts.
D, Systems a n a ly s is .
E, Development and in s ta lla t io n  o f  Management Improve­
ment Item s.
The various cost-redu ction  programs have been developed 
in  response to  d e f in ite  needs; th ere fo re , they have raUier s p e c if ic  
o b jec tiv es . Value con tro l focuses p r in a r ily  on the product, and 
the management improvement program i s  d irected  toward work measurement 
and methods a n a ly s is . To assure b e tte r  e ffe c t iv e n e ss  o f  the various 
cost-redu ction  p r o je c ts , plans are being made to  appoint a c o s t -  
reduction program coordinator.
The management improvement program outlined  above and 
the value con tro l program are b a s ic a lly  cost-red u ction  oriented; 
th erefo re , i t  i s  lo g ic a l  th a t th ese and other s im ila r  p rojects
be combined under one o v e r -a ll cost-red u ction  program.
12Case 3. The value an a lysis  program w ith in  B e ll H eli­
copter Company i s  accomplished by a value an a ly sis  group which 
reports to  the c h ie f  design engineer. This group c o n s is ts  o f  
a s t a f f  with d esig n , to o lin g , and manufacturing experience. The 
value an a ly sis  program i s  a d ir e c t  r e sp o n s ib ility  o f  the value 
an a ly sis  group vhich g ives o v e r -a ll d irec tio n  to  the program.
O bjectives o f  the value a n a ly s is  program are to  be a t ­
tained th rou ^ :
^^Ibid. , p . H.
^^Note: This firm uses value a n a ly sis  to  r e fe r  to  value
engineering.
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1 , Training and in d octrin ation  o f design en g in eers, to o l­
ing  d esign ers, and other s e le c te d  personnel in  value engineering/ 
value a n a ly s is  concepts,
2 , Review and reappraisal o f p roject d esign , to o lin g ,  
and fu n ction a l s p e c if ic a t io n s .
The r e s p o n s ib ilit ie s  o f  the value an a ly sis  group are to;
1 , Apply value an a ly sis  techniques to  the fu n ction al sp ec i­
f ic a t io n s  and the product design ,
2, Propose design changes th at w i l l  reduce c o st  w ithout im­
pairin g  performance c a p a b il it ie s .
3, Provide consu ltin g  ser v ic e s  to  the design groups in  the  
form o f co st an a ly sis  comparisons o f  design approaches 
and secure the serv ices  o f  sp e c ia lty  supp liers and 
vendors fo r  the b e n e fit  o f  the design engineers vhen 
requested,
4 , Publish proposals which are d istr ib u ted  to  a l l  a ffec ted  
departments, comparing e x is t in g  c o sts  w ith estim ated  
c o s t s ,  including redesign  and re to o lin g  co sts  a f te r  
value a n a ly sis  techniques are ap p lied . When a proposal 
i s  approved, the necessary authorization  papers are pre­
pared fo r  incarporation in to  firm  engineering changes,
5, Perform a continuing and in ten siv e  app raisa l o f  item s 
being procured, and a l l  elements in fluen cin g  th e ir  co st  
with the purpose o f e lim in atin g  or modifying anything 
th a t contributes to  the co st  o f the item s but i s  not 
necessary to  th e required performance, q u a lity , main­
ta in a b il i t y ,  standardization  or in terch an geab ility  o f  
•the item s,
6 , Recommend the manufacture o f certa in  item s fo r  outside  
production which could be produced a t a lower c o s t  based 
on budgetary quotations from subcontractors,
7, Disseminate data on new products, m a ter ia ls , methods, and 
processes to  a l l  persons concerned,
8 , Review contemplated design  changes to  determine i f  co st  
savings are involved.
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9o Coordinate with the Training Department in  presenting  
the Value A nalysis Workshop Seminars,
10, Stim ulate a more value conscious e ffo r t  in  the en tire  
ccmpany,
11, Perfom  co st a n a ly s is  fo r  PGA Board u t i l iz in g  Value 
Engineer Estimate R equests,13
O riginal value engineering/value a n a ly sis  tra in in g  seminars 
were conducted by a value engineering consu lting f in n . Ihe re­
s u lt s  obtained during the i n i t i a l  tra in in g  program were considered  
sa t is fa c to r y , and today the firm  reports approximately a tw enty-to- 
one return on the co st o f  performing value engineering.
The firm i s  o r ig in a tin g  a cost-awareness program, Ih is  
program w i l l  be headed by the former c h ie f  value a n a ly st and w il l  
report d ir e c t ly  to  the v ice  president o f  fin an ce. Eleven c o s t -  
reduction p rojects w i l l  comprise the o v e r -a ll cost-awareness pro­
gram. At the time o f th is  stu d y , the p o lic ie s  and procedures 
governing th is  program were being formtolated, but i n i t i a l  plan­
ning ind icated  th at th is  program would in tegrate  a l l  c o st-  
reduction projects under one reporting u n it.
Case 4 , Within the apparatus d iv is io n  o f Texas Instruments, 
value engineering i s  one o f severa l cost-redu ction  programs d i­
rected  by the branch manager o f performance improvement, who re­
ports to  the in d u str ia l engineering d iv is io n  manager. Value 
engineering in  th is  firm  i s  applied to  development and production 
programs fo r  both m ilitary  and non-m ilitary products and ser v ic e s .
13B ell H elicopter C o., "Management D irec tiv e , Value 
A nalysis Program" (no date a v a ila b le ) , p. 2,
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The basic  approach to  value engineering taken by Texas Instruments 
i s  to  tra in  engineers in  the concepts o f value engineering th ro u ^  
th e ir  own seminar program.
In ad d ition  to  th e above approach, the apparatus d iv is io n
o f th is  firm u t i l i z e s  p ro ject task groups as fo llow s;
Ihrou^  esta b lish ed  p o licy  the program manager or p roject 
engineer i s  resp on sib le  for  c o s t  and tech n ica l considera­
tio n s; th ere fo re , he w i l l  in i t ia t e  Value Engineering task  
groups where required . The program manager or project 
engineer w i l l  d ir e c t the task group, which w i l l  normally 
c o n s is t o f  the p ro jec t engineer, manufacturing engineer, 
buyer, and to o lin g  engineer. I h is  Project Task Group w il l  
review c r i t i c a l ly  th e design , procurement, in s ta lla t io n ,  
maintenance and r e l ia b i l i t y  aspects o f  the product to  in ­
sure system e ffe c t iv e n e s s .
This Project Task Group, composed o f  in d iv id u als schooled  
in  the techniques o f  Value Engineering and A nalysis, i s  in  
the b est p o s itio n  to  rapidly implement changes.
A value engineering group has not been estab lish ed  w ith in  
th is  firm  because i t  i s  f e l t  that such a group would duplicate  
engineering e f fo r t  and th at the nature o f  the products compressed 
design in to  such a short time span as to  p roh ib it type one contract 
changes from completing the review procedure.
Other programs w ith in  Texas Instruments that augment the 
above programs are work s im p lifica tio n  and employee suggestion .
General Findings
An an a ly sis  o f the inform ation obtained from the case  
s tu d ies  and the m ail questionnaires suggests severa l important
m
Texas Instruments, Incorporated, Apparatus Division,
"Standard Procedure, Value Engineering and Analysis" (June, 1962),
pp. 1-2.
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generalizations»  These general fin d in gs deal u ith  the ciianging 
rature o f  the aerospace industry: conceptual problems, organiza­
t io n a l problems and operating problems»
The b asic  nature of tiie aerospace industry i s  undergcing 
a change. Reviewing a study conducted by Stanford Research In­
s t i t u t e ,  Sumner Marcus s ta te s  th at:
P articu larly  in  the m iss ile  and space hardware segment 
o f  the aerospace in d u stry , the fu nction  performed by the 
prime contractor in  com pleting h is  product i s  changing.
Prime contractors are becoming in creasin g ly  concerned wi th 
the development, f in a l  in teg r a tio n , and d e liv ery  of the 
f in a l  product, w hile th e ir  manufacturing a c t iv i t i e s  are 
s te a d ily  dim inishing. At the same time (both for  
tech n o log ica l reasons ard because the prodizct base has not 
only been continuously broadening but a ls o  has become in­
creasin g ly  d if fe r e n t ia te d ) , the quantity o f any one product 
th a t i s  produced has been s te a d ily  decreasing. This trend 
has occurred in  a l l  segments o f  the aerospace industry.
The suggestion  made by th is  paper i s  that su b sta n tia l 
overhauls w i l l  be necessary in  the defense, contracting  
process and th at the past p ra ctice  of trea tin g  the aero­
space industry as a manufacturing ind ustry , rather tlian as 
an industry engaged in  developmental and systems manage­
ment a c t iv i t y ,  must be abandoned, , , ,^^
In add ition  to  the changes ou tlin ed  above, the industr-/ i s  a lso  
faced w ith numerous problems r e su lt in g  frar» ever increasin g  re­
finem ents in  weapon technology.
New to o ls  such as value engineering/value a n a ly s is  can 
play a v i t a l  r o le  in  f a c i l i t a t in g  th is  change, fis emphasis n.hi.fts 
from manufacturing to  development, general control methods and 
e sp e c ia lly  co st control techniques must keep pace, lvalue
Sumner Marcus, "Studies o f Defense Contracting," Ikr^vd  
Business Review, XLII (May-June, 1964), 20-37,
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engineering warrants consideration  because i t  can be applied as a 
con tro l technique during the development and design stages o f  the 
product l i f e  c y c le . The usefu ln ess o f  value engineering i s  w idely  
recognized, but i t s  a p p lica tion  i s  plagued by numerous conceptual, 
organ izational, and operating problems. The follow ing portion  of 
th is  chapter i s  devoted to  research fin d in gs associated  with  
these pr<±)lems.
Conceptual problems. One o f the most perplexing problems 
i s  Uie lack o f  a f u l ly  developed theory o f  value engineering,
A lo g ic a lly  in tegrated  theory o f  v a lu e , as i t  app lies in  value  
engineering, i s  not provided by eithier the Department o f  
Defense or M iles, There i s ,  however, in  b asic  economic theory  
a number o f concepts, vdtich when combined, provide an adequate 
th eo r e tic a l framework fo r  value engineering. For want o f e x is t in g  
term inology, the tern  fu n ction a l value i s  being introduced to  
describe the key concept in  th is  suggested th eo re tica l framework. 
Both the Department o f  Defense and M iles, d ir e c t ly  or in d ir e c t ly ,  
recognize th at the value to  which they are referr in g  i s  a r e la t io n ­
sh ip  between the b asic  function  th a t must be performed and the 
c o s t  o f  performing th a t fu nction . This idea in  symbolic form
can be expressed as fo llow s: Functional Value = F  ^ = where
c
F = the basic fu nction  th a t must be performed; c = the co st  o f  
performing th is  fu n ction . The "best" value o f  several a ltern a tiv e s  
or even the value o f  the p articu lar  function  can be found by 
u t i l iz in g  the economic concept o f  opportunity or a ltern a tiv e  c o s t .
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Since "the function must be performed and cannot be altered, it 
takes the form of a oonstant. Symboliceilly we can denote the cost 
êü-tematives as c^, Cg, . . . c^^ Since tJie objective value of a 
given function is a constant, we can denote functional value as 
fy = — , vAiere K equals the required level of a specific function. 
Hie alternative costs become the only variable factors ; therefore, 
the alternative vdiich performs •flie required function at "Oie lowest 
cost is the "best" value among those alternatives. It is logical 
to employ 1he opportunity cost concept in stating that from among 
the alternatives available vAiich are capable of performing the func­
tion, the alternative having the greatest functional value (Fy) 
constitutes the value of the function in question. The difference 
between the functional value of the method under study and the 
basic value of the function is a measure of the degree of improve­
ment, Althouÿi not found specifically in existing literature, 
the above ideas are derived from many statements which refer to 
a theory of value engineering.
Organizational problems. Organizational difficulties 
associated with the innovation of value engineering programs are 
maiy and varied. The following comments deal with some of the 
more important organizational problems common to the entire 
industry.
Problems frequently result from eagerness to start a 
Vcdue engineering program without adequate preliminary planning.
The innovators of value engineering programs soon realized the
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prime importance of placing the value program into the over-all 
policy framework of the compary. The developing body of value 
engineering organizational information indicates that a firm con­
sidering establishing a value program should refine initial plan­
ning to a degree that will facilitate preparation of policy and 
procedure statements prior to the onset of value engineering 
operations. A clear statement of policy concerning the value 
program is an important communications tool in its own ri^t, but 
its most significant contribution to the evential success of the 
value program is in the depth and thoroug^mess of the analysis 
and planning underlying the policy and procedure statements. 
Judicious efforts should be exercised to place value engineering 
into proper perspective without dampening individual enthusiasm 
vdiich is so necessary for a successful program.
The planning and analysis required for policy formulation 
will assist a firm in placing value engineering into proper per­
spective, but caution must be exercised to prevent being caught 
up in the value engineering fad. Value engineering is an effective 
cost reduction tool, but the utopian promises of its over-zealous 
spokesmen may condemn it to failure. When the true nature of 
value engineering is understood and its techniques are applied in 
the proper organizational framework, it can fill an important void 
vhich has long existed in traditional cost reduction methodology. 
Top management must realize that value engineering is only a part
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of total cost reduction and not a mystical new replacement. The 
najority of the fixms within this industry seem to be devoting 
a disproportionate amount of time and effort to their value engineer­
ing programs. Althou^ value engineering is important, it would 
seem more logical to have an over-all cost-reduction program report­
ing to top management rather than only one part of the total program.
Key variables such as size of the firm and type of product, 
as discussed in Handbook H-111, are important factors in deter­
mining the organizatioral placement of the value engineering/value 
analysis units. Of the two, the type or nature of the product ap­
pears to be the most critical. One important factor not included 
in Handbook H-Ul is personality «md position of the individial 
responsible for getting the value engineering idea started. In 
several cases, this has been one individual who throu^ his own 
efforts was able to interest management in investigating value 
engineering/v£due analysis. Frequently this same individual is 
given the job of coordinating the value program; and, COTsequently, 
there is a strong tendency to incorporate the program into the 
individual's department.
Like aiv other area of human endeavor whioh depends on 
close personal interactions, the progress of a value engineering 
program can be severely effected by the temperament and personality 
of those individials selected to direct the program. Questionnaire 
results indicate that informal working relationships between value
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engineers and in d iv id u a ls  in  other departments are the type o f  
re la tio n sh ip s  needed to  e f f e c t  a smooth method o f  operation.
Case stu d ies  a ls o  show th a t s e le c t io n  c f  personnel fo r  the  
value engineering program i s  a prime ccncem  o f most program 
managers.
IWo fa cto rs  are predominantly mentioned in  connection  
w ith th e s e le c t io n  o f  value engineers and departmental or se c t io n  
value engineering coordinators. Personal knowledge o f the in ­
d iv id u a l's  a b i l i t y ,  competence, and record o f  p ast performance 
w e ir e d  h eav ily  in  th e  se le c t io n  c r i t e r ia ,  but equally important 
was perfom ance in  value engineering seminars. During the seminar 
i t  i s  p o ssib le  to  judge how w e ll various ind iv idu als in tera c t  
in  an envircmment which demands mutual cooperation. Seminar per­
formance a lso  provides an opportunity to  evaluate the aptitude  
o f  the p artic ip an ts fo r  applying the techniques o f  value engineer­
in g . These two fa cto rs  appear to  form the heart o f  the s e le c t io n  
c r it e r ia .
O rganizational f r ic t io n s  have resu lted  from the implementa­
t io n  o f  value engineering programs, but th ese  have been p r ijiarily  
p erson a lity  c lash es among a few in d iv id u a ls . In a few in sta n ces , 
personnel changes were required to  overcome the problems created  
by coordinators vhose temperament proved to  be a handicap. Like 
any other s t a f f  u n it ^Aich i s  placed in  th e p o sitio n  o f  questioning  
or evaluating the work o f  l in e  and other s t a f f  u n its , the value 
engineering u n it must "prove" i t s  a b i l i t y  to  a id  and a s s i s t .  Due
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to  "Üie tech n ica l m ture o f  i t s  s e r v ic e , value engineers and de­
partmental coordinators must possess a h i ^  degree o f  tech n ica l 
competence in  order to  gain acceptance fo r  themselves as w e ll as 
fo r  the value engineering u n it. The s e le c t io n  c r it e r ia  mentioned 
above, and the increased emphasis on human re la tio n s  tra in in g  in  
value engineering seminars can help  reduce mai^ o f  the personal 
c o n f lic ts  a r is in g  from the introduction o f  value programs.
The operative functions o f  value engineering are per­
formed by fu ll-t im e  value engineering s e c t io n s , project value  
engineers, task  fo r c e s , or design review boards; and most firms 
u t i l iz e  more than one o f  these approaches. A common method o f  per­
forming the operative functions i s  to  e s ta b lish  a value engineer­
ing sec tio n  w ith in  the engineering department. This se c t io n  i s  
s ta ffe d  with fu ll-t im e  value en gin eers, and i t  stu d ies h i^ - c o s t  
item s or components throu^out the d iv is io n ,
A second approach i s  to  add a project value engineer to  
each major p ro ject. This approach helps assure th a t a l l  com­
ponents o f the project are evaluated for  p ossib le  value engineer­
in g  study and allow s prime value engineering r e sp o n s ib ility  for  
the project to  be vested in  one in d iv id u a l,
A task force composed o f  members from value engineering, 
design engineering, to o lin g , purchasing, production, and other  
organizational un its i s  another w idely used approach to  value  
engineering. The team technique i s  favored by sm all companies 
v ^ c h  cannot afford  a large value engineering program and by large
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firm s that have ex ten sive  value engineering seminar tra in in g  pro­
grams, The add ition  o f a value engineering rep resen ta tive  to  
sp e c if ic a t io n , d esign , and production re lea se  review  boards, i s  a 
fourth approach, and i s  u t i l iz e d  to  assure th a t c o sts  are con­
sidered a t  each o f  th ese  d ec ision  p o in ts .
A ll four methods are e f fe c t iv e ;  th erefore , th e method or 
methods used by a given firm are usually  se lec ted  in  l ig h t  o f  i t s  
p articu lar  value engineering program g o a ls . S ize o f  the firm  or 
d iv is io n  i s  an important factor  in  detem in in g  the types o f value 
engineering a c t iv ity  and, consequently, the type o f  organization  
required to  support the various le v e ls  o f a c t iv i ty .  Smaller 
firm s fin d  the task  force  approach appealing because im pressive 
r e s u lt s  are p o ssib le  without incurring the expense o f  a fu ll-t im e  
value engineering s t a f f .  This method permits h igh ly  s k i l le d  and 
q u a lified  engineers and managers to  p a rtic ip a te  in  value en­
gineering stu d ies but does not unduly in ter fere  with th e per­
formance o f th e ir  normal d u tie s . Large firm s employ a l l  four  
methods, and most have fu ll-t im e  value engineering s t a f f s .  These 
groups are prim arily attached w ith in  the engineering department, 
but ind iv idu al value engineers are frequently assigned to  major 
p ro jects . Since most firms w ithin the aerospace industry u t i l i z e  
the project form o f  organization to  seme degree, a ssign in g  engineers 
to  major p rojects i s  very common.
The value engineering coordinating function  i s  concerned 
with the o v e r -a ll planning, rep ortin g , and co n tro llin g  o f the  
value program. This function i s  commonly performed by a  firm  or
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d iv is io n  value engineering s teer in g  committee working in  con­
junction  with à fu ll- t im e  program coordinator.
The r o le  o f  the value engineering steer in g  committee i s  
important to  "tiie success o f a value program. An infom ed s te er ­
in g  committee and a fu ll- t im e  or part-tim e program coordinator  
can carry on an e f fe c t iv e  program in  firm s vdiich do not wish to  
have a fu ll-t im e  value engineering sec tio n . The s teer in g  committee 
u su a lly  c o n s is ts  o f the managers o f  th e various fu n ction a l de­
partments and, as a r e s u l t ,  i s  in  a  unique p o sitio n  to  a s s i s t  
1h e  program coordinator by encouraging the flow  o f  cro ss -  
departmental inform ation and by providing q u a lified  personnel from 
the various fu n ction al areas to  serve on task force teams. A high ly  
informed and motivated steer in g  committee i s  e sp e c ia lly  important 
in  the i n i t i a l  stages o f  a value program. During th is  period,
■the conmi-lrtee serves as a ca'talyst be-tween the various fu nctional 
departments and a lso  serves as an inform ation channel fo r  top  
management. In large firm s, the r o le  o f  the committee i s  mainly 
advisory. In sm aller firm s, th is  may a lso  be the case; but fr e ­
quently the committees take an a c tiv e  part in  actu a l value p ro jects .
The task force  approach i s  •the most widely used organiza­
tio n a l technique fo r  applying the value engineering job p lan . A l­
though the -task force approach i s  an e f fe c t iv e  problem -solving  
technique, i t s  success frequently depends upon overcoming in ­
tern a l organizational problems.
The in correct organizational make-up o f value engineering  
•task groups can s^tifle the most c r i t i c a l  part o f  the value
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engineering job plan» In an e f fo r t  to  provide fa c tu a l information 
fo r  tech n ica l value engineering p r o je c ts , i t  i s  common p ractice  to  
include the designer or one o f the engineers who o r ig in a lly  de­
signed a p articu lar  part or component« The in c lu sion  o f  th is  in ­
d iv idual in  the study group can p o ssib ly  doom the group to  fa ilu r e  
in  i t s  i n i t i a l  o b jec tiv e s . This person frequently w i l l  assume 
group leadership and w i l l  l ik e ly  dominate and s t i f l e  "the group in  
the c r i t ic a l  sp ecu la tive  phase. C ollin s Radio Company, D allas  
D iv is io n , overcomes th is  problem by oarefu lly  considering the  
make-up o f study teams. The extrem ely tech n ica l nature o f  th e ir  
p rojects requires the presence o f  the o r ig in a l design engineer, 
but o b je c tiv ity  i s  obtained by having two equally  q u a lified  
e le c tr ic a l  engineers from other product areas serve on tine team. 
Caution must a ls o  be exercised to  prevent the monopolization o f  
the group by a m inority o f i t s  membership.
Examples and cases outlined  in  th is  study in d ica te  that 
value engineering/value an alysis has been given a prominent place 
in  the organizational structure o f  most aerospace firm s. A study 
o f the true nature o f  value engineering/value a n a ly sis  revea ls  i t  
to  be an e f fe c t iv e  cost-redu ction  to o l but r a ise s  ser iou s doubt 
as to  whether i t  deserves the disproportionate organizational 
atten tio n  vMch i t  has received . The b asic  nature o f the to o l 
suggests "ÜTat i t  be treated organ ization ally  as only a part o f  
a firm ’s o v e r -a ll co st reduction or value improvement program.
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Operating problems o The primary tra in in g  method employed 
ty  aerospace firm s to  convey the p r in c ip les  and techniques o f  
value engineering i s  the value engineering/value a n a ly s is  seminar» 
One o f the b e tter  d escrip tion s o f such a seminar i s  provided by 
the Society  o f American Value Engineers and i s  included as Ap­
pendix X o f  th is  study» I t  i s  generally  agreed th at seminar 
tra in in g  has been u se fu l, but severa l firm s ind icate  th a t they  
are c r i t ic a l ly  evaluating the content and duration o f th e ir  seminar 
programs» Smaller firm s have found th a t an in ten sive  fou r- to  s ix -  
hour study o f the value engineering/value an a ly sis  job plan coupled 
with immediate ap p lica tion  o f the tra in ing  produces good r e s u lt s  » 
Admittedly, such an approach lacks the m otivating power o f  the  
"medicine-show seminar," but i t s  r e s u lt s  are impressive»
The tra in in g  required to  support a value engineering pro­
gram i s  d ir e c t ly  re la ted  to  the o b jectiv es  o f  the o v e r -a ll pro­
gram» As a r e s u lt ,  any change in  the b asic  or ien ta tion  o f  value  
engineering w i l l  be r e f le c te d  in  the supporting tra in ing  program»
In lig h t  o f  th is  r e la t io n sh ip , much o f  the current c r i t i c a l  evalu­
a tio n  o f  seminar tra in in g  may stem more from the e f fo r ts  to  
properly or ien t value engineering tra in in g  programs rather than 
from any basic  shortcoming o f the tra in in g  method i t s e l f »
An e sp ec ia lly  d i f f i c u l t  operating problem i s  the ra tin g  
o f a department, s e c t io n , or project value engineering/value  
an a ly sis  coord inator's performance, or the performance o f h is  
u n it 's  o v e r -a ll program» General Dynamics/Fort Worth i s  developing  
a plan fo r  overcoming th is  problem th at warrants consideration .
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Departmental goals are s e t  by using the fo llow in g  fa cto rs  as  
gu id elin es; (1) the opportunity fo r  value con tro l sa v in gs, (2) 
the number o f employees assigned to  the value engineering e f f o r t ,  
(3) the opportunity to  a c tu a lly  make in s ta lle d  sav in gs, and (4) 
the p ast performance o f  the department. Ihe o v e r -a ll d iv is io n a l  
goal i s  broken down in to  departmental goals in  l ig h t  o f  these  
fa c to r s , and a ra tin g  procedure analogous to  the poin t method o f  
job evaluation  i s  u t i l iz e d  to  ra te  the performance o f the various 
departments. The ra tin g s are made on th e three major areas o f  
organ ization , tra in in g , and ap p lica tio n . Organization i s  broken 
in to  four fa c to r s , tra in in g  in to  f i v e ,  and a p p lica tion  in to  e leven . 
Rating r e su lt s  do not become cctimon knowledge and are used p r i­
m arily a s a control device to  f a c i l i t a t e  coordinating the value  
e f f o r t .  An approach o f  th is  type has m erit, and the idea war­
rants consideration  as a control technique to  be used in  other  
large programs.
The research fin d in gs outlined  in  the preceding pages 
revea l severa l trends which w i l l  no doubt a l t e r  and shape the  
r o le  o f  value engineering/value a n a ly sis  w ith in  the aerospace 
industry . The p o ssib le  impact o f  these trends on the aerospace 
industry in  the future along with the summary and conclusions o f  
the research form the concluding chapter o f  th is  study.
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Sumnary
Background o f  the Problem 
Al-Qiou^ th e concept o f  v a lu e , as a measure o f  the worth 
o f a good, has been debated and studied  over 1he years, i t s  use  
in  connection with the idea o f  a fu n ctio n /co st re la tio n sh ip  has 
been s k i l l f u l ly  analyzed by Lawrence D, M iles. As Miles sees i t ,  
use value (Idie properties and q u a lit ie s  o f  seme ccmpcnent or u n it  
which accomplish a u se , work, or ser v ic e ) and c o st  value (th e sum 
o f lab or , m ater ia l, and various oldier c o sts  required to  produce 
i t )  are the two types o f  value most c lo s e ly  associated  w ith value  
engineering. The term "functional value" was introduced to  
describe the r e la t iv e  worth o f  the fu n ctio n /co st re la tio n sh ip  
assoc ia ted  with any component or system.
The generally  accepted methodology o f  value engineering i s  
b a s ic a lly  a system atic approach for  assuring functional performance 
a t  the low est o v e r -a ll c o s t . The program suggested by the Depart­
ment o f  Defense has seven b asic  parts:
1 . Product S e lectio n
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2o Detennination o f  Function 
3 0  Information Gathering 
4o Development o f  A lternatives  
5 0 Cost A nalysis o f  A lternatives  
6 o Testing and V erifica tio n  
7« Proposal Submission and Follow-up 
Department o f Defense Handbook H-111, Value Engineering suggests 
th a t Uie above program be applied only to  hardware, but Miles 
advocates th a t the b asic  methodology o f value engineering can not 
only be applied to  hardware, both during the design stage and 
a f t e r ,  but to  many other a c t iv i t i e s  o f an enterprise as w e ll.
Value engineering’s important place in  the o v er -a ll Depart­
ment o f  Defense Cost Reduction Program has been ind icated  by the 
remarks o f  Secretary o f  Defense Robert S. McNamara and Deputy 
A ssista n t Secretary o f  Defense George E. Fouch. The Depeirtment 
o f Defense i s  recognized as the major force behind the value en­
gineering e ffo r ts  o f  many defense industry f i m s .
Actual requirements for  value engineering w ithin ind iv idual 
firm s r e s u lt  from F^rt 17, Value Engineering, o f  1he Aimed Serv­
ic e s  Procurement Regulations and the Proposed M ilitary  S p ecifica ­
t io n , Value Engineering Requirements. Handbook H-111, Value 
Engineering, which supplements the above documents, has been pre­
pared by the Department o f  Defense as a guide fo r  esta b lish in g  and 
operating su ccessfu l value engineering programs. The Armed Services  
Procurement Regulations s e t  forth  the contractual requii’ements for
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value engineering and d efin es two major ca tegories o f value en­
gineering contract provisions as value engineering in cen tiv es  
vM ch provide fo r  the contractor to  share in  c o st  red u ction s, and 
value engineering program requirements which ob lig a te  the contractor  
to  maintain value engineering e f fo r ts  in  accordance with an agreed 
program. This reg u la tion  o u tlin es  example c lauses and in d ica tes  
s p e c if ic  ap p lica tion s o f  each. I t  a lso  e sta b lish es  general guide­
l in e s  concerning the le v e l  o f  sharing in  in cen tive  contracts and 
the type o f  clause to  include in  various in cen tive  co n tra cts .
Armed Services lYocurement Regulations require value en gineerin g , 
but are vague as to  v^at i s  the required le v e l  o f a value engineer­
in g  e f fo r t .  To c la r i f y  th is  problem, the Department o f  Defense 
has prepared "the Proposed M ilitary S p ec ifica tio n , Value Engineer­
ing  Requirements, which has as i t s  purpose the establishm ent o f  
minimum contractor requirements and -the designation  o f a minimum 
standard o f contractor performance. This sp e c if ic a t io n  i s  "Üie 
most d eta iled  review  o f value engineering requirements o f  aity 
Department o f Defense document. Ihe b a sic  guide fo r  performing 
value engineering i s  Handbook H-111, Value Engineering. This 
book was developed to  a s s i s t  contractors in  expanding and ac­
ce lera tin g  th e ir  value engineering programs.
In order to  comply with the above reg u la tio n s, the prin­
c ip le s  and techniques ^ f value engineering must be rade a v a ila b le  
to  those ind iv idu als v^ose d ecision s a f f e c t  c o s t s . To accomplish 
t h is  ta sk , value engineering tra in in g  i s  a b a sic  part o f  any e f ­
fe c t iv e  value engineering program. This tra in in g  va r ies  from
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on-the-job  tra in in g  fo r  p ro fession a l engineers to  seminars and 
ind octrination  lec tu res  fo r  s t a f f  and managerial personnel.
I t  i s  to  be noted th a t rap id ly  developing m ilita ry  tech­
nology has tended to  make modern weapons so p h istica ted  and com­
p lica ted  p ieces o f  equipment. The A tlas weapon system , for  ex­
ample, co n sistin g  o f  warhead, m is s i le ,  con tro l system , and launch 
complex i s  a $12,000,000 instrument o f  war vhich requires complete 
com p atib ility  o f thousands o f  major subsystems and hundreds o f  
thousands o f  components,
To develop and produce such weapons, the Department o f  
Defense and the aerospace in d u str ies  have had to  seek new organi­
za tion a l techniques fo r  e f f e c t iv e ly  planning and co n tro llin g  the  
thousands o f d iverse  fa c to rs  th at are assoc ia ted  with any large  
weapon. One o f  the step s taken by the Department o f  Defense i s  
to  devise  a "weapons system" concept, which i s  defined as "a 
philosophy o f  management which emphasizes the inportance of 
tim ely in teg ra tio n  o f  a l l  asp ects o f a weapons system or support 
system from the establishm ent o f  operational requirements througji 
d esign , development, production, personnel tra in in g , operations, 
and lo g is t ic  support,"^ The m ilita ry  serv ices  have estab lish ed  
comnands or bureaus in  vdiich have been consolidated  a l l  a c t iv i t i e s  
th a t pertain  to  the development and production o f  major weapons 
system s. This same concept applied on the firm  le v e l  takes the 
form o f  project organization .
Richard A, Johnson, Fremont E, Kast, and James E, Rosen- 
zweig. The Theory and Management of Systems (New York: McGraw-
Hill, 1963), p, 117,----  --------------
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Major weapons systems managers w ith in  the aerospace in ­
du stry , find in g th e ir  managerial and organizational resources 
hard pressed, have adopted th e systems concept themselveso Under 
the "systems concept," the p roject form o f organization permits 
the project or program manager to  assume the consolidated  re ­
s p o n s ib i l it ie s  for  in teg ra tin g  a l l  the fu nctions necessary for  
su ccessfu l project or program accomplishment. A ty p ica l project 
or program manager has primary r e sp o n s ib ility  fo r  a l l  matters 
th a t pertain  to  a s p e c if ic  p ro jec t« Ibe authority  associa ted  with  
■the p roject manager i s  greater "than th at normally associa ted  with  
a s"taff p o s it io n , because -typically the p roject manager i s  account­
ab le fo r  project planning and scheduling, primary contact with  
custom ers, and control o f  p ro ject funds. Seme form o f project 
organization i s  u t i l iz e d  by a l l  major weapons systems managers 
supplying inform ation fo r  th is  study.
Research Findings
The data for  th is  study were gathered through the m ail 
qu estionnaire, personal in terv iew , and case study methods. 
Information was sought concerning:
1. Contractual r e s p o n s ib il it ie s
2. Terminology
3. O bjectives o f  value engineering programs 
Evolution o f  value engineering programs
5. Organizational approaches and re la tio n sh ip s
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6. Measure o f authority  in  working re la tio n sh ip s
7, Value engineering in  cost-red u ction  programs
8o Problems associa ted  with value engineering programs
Ccntractual r e s p o n s ib i l i t ie s . I t  has been determined th a t  
most types o f value engineering clau ses ou tlin ed  by the Armed 
Services Procurement Regulations have been put in to  e f f e c t .  In 
severa l cases the responses to  questionnaires and interview s have 
ind icated  that new contracts do include some type o f value engineer­
ing c la u se . Contractors have a lso  ind icated  a reduction in  c o st  
plus fix ed  fee  contracts and an increase in  in cen tive  and fixed  
price contracts.
Terminology. Although the terminology o f  th is  f ie ld  has 
been found to  be d iv erse , i t  has been p ossib le  to  is o la te  four 
basic  concepts. The f i r s t  concept i s  id e n t if ie d  as "value 
engineering/value analysis"  and deals with the system atic app lica­
t io n  o f  recognized techniques which id e n tify  and e s ta b lish  the 
fu n ction al value o f a given part or component. The second and 
th ird  concepts are concerned with id en tify in g  the particu lar  
point in  the product l i f e  cycle  where the techniques o f  value  
engineering/value a n a ly sis  are to be app lied . "A fter-the-fact"  
ap p lication  o f the techniques refers  to  a n a ly s is  o f e x is t in g  
products and components, and "before-the-fact" r e fer s  to  the 
ap p lica tion  of the techniques during the product engineering de­
sign  sta g e . The fourth concept i s  known variously  as value
^See Chapter III of this study, pp. 51-54,
122
c o n tro l, co st management, or value management, and r e la te s  to  
the o v e r -a ll  program o f  avoiding and/or elim in ating  unnecessary 
c o sts  in  products and practices»
O bjectives. The o b jectiv es  expressed fo r  value engineer­
ing programs are d iv e r se , a ls o ,  but tend to  show concern fc r  
f u l f i l l i n g  governmental contractual requirements and improving 
the p r o f it  margin o f  the in d iv id u a l firm s. The la t t e r  ob jective  
has prompted many firm s to  e s ta b lish  value a n a ly s is  in  th e ir  
purchasing departments in  Idle la te  19*+0’s .  With the advent o f  
the idea o f  applying eva lu a tive  techniques during the design  
s ta g e , severa l o f th ese firm s introduced v ^ u e  engineering w ith in  
th e ir  engineering departments between 1959 and 1962.
Since the in c lu s io n  o f  value engineering in  the Armed 
Services Procurement Regulations througji the rev is io n s  o f  1961 
and 1963, value engineering has been w ritten  in to  numerous Depart­
ment o f  Defense con tracts; and, as a r e s u lt ,  firm s not already  
having value engineering programs have begun th e  process o f or­
ganizing and s ta f f in g  a u n it  to  accomplish a value engineering  
function .
O rganizational approaches and r e la t io n sh ip s . The organi­
za tio n a l approaches taken by the various firm s f a l l  in to  two 
broad ca tegories. Predominantly, value engineering u n its  report 
w ith in  the engineering departments, but in  a few cases the value 
engineering u n its report to  the firm 's adm inistrative sec tio n  or 
c o n tr o lle r . The operating and coordinating fu n ction s o f  value 
engineering have u su a lly  been performed by the same organizational
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u n it , but in  a few cases the functions have been vested  in  d i f ­
feren t u n its . Coordination and control o f  1he o v e r -a ll value 
engineering program has been sometimes vested  in  a h i ^ - l e v e l  
corporate or d iv is io n  committee. In firms u t i l iz in g  the project  
form o f organ ization , i t  has been found th at p ro ject value en­
gineering coordinators report to  the c h ie f  p ro ject manager as 
w ell as to  the value engineering sec tio n  manager. Ihe data fur­
nished by two fin n s have provided an opportunity to  study the 
p o licy  and procedure statem ents covering value engineering on
3
the corporate, d iv is io n , and p roject le v e l .
Authority and woriting r e la t io n sh ip s . In a l l  c a se s , author­
i t y  re la tio n sh ip s  have ind icated  th at value engineering u n its  
are c le a r ly  regarded as s t a f f .  Under p roject organization  the  
"project" or "functional" authority  o f  the p ro ject manager can be 
ex ten siv e . Working re la tio n sh ip s  between value engineers and 
other in d iv id u a ls and organ ization al un its cu t across functional 
departmental boundaries.
Value engineering in  cost-red u ction  programs. The re ­
search data have ind icated  th at mazy firms reported value engineer­
ing savings as part o f "their o v e r -a ll cost-red u ction  program. Many 
firms have d if fe r e n t o rg a n iza tio ia l u n its  performing value engineer­
ing and c o st  reduction on "the operative le v e l ,  but "these u n its  
are commonly supervised and ooordinated by a common h ig h -le v e l
pp. 91-100,
^See Chapter III of "this study, pp. 58-68, and Chapter IV,
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a u th ority 0  E sse n t ia lly , the ultim ate objective o f  value engineer­
in g  and c o s t  reduction i s  the same. Both are designed to  save 
the company and/or government money.
Problems. Several problems connected w ith value engineer­
ing  have been encountered in  th is  study, and th ese w i l l  be treated  
in  d e ta i l  in  the follow ing sec tio n s  o f  th is  chapter. Generally, 
problem areas tend to  be: how to  e n l i s t  management backing and
support, how to  determine and report true co sts  and sav in gs, and 
how to  s t a f f  and tra in  fo r  a value engineering program.
Conclusions
Conclusions drawn from th is  study are presented under 
three general headings. The f i r s t  includes a d iscu ssion  o f the 
nature and scope o f value engineering w ith in the aerospace in ­
dustry. The second deals w ith value engineering organizational 
p r a c tic e , and the th ird  includes comments concerning problems 
assoc ia ted  with value engineering programs.
Nature and Scope o f Value Engineering 
The general philosophy and ob jectives o f value engineering  
p a r a lle l those o f co st reduction so  c lo se ly  th at the hypothesis 
th a t value engineering i s  an innovation separate and d ifferen t  
from e x is t in g  cost-redu ction  programs must be r e jec ted . The 
s ig n if ic a n t  innovation o f  value engineering has been the extension  
o f  c r i t i c a l  evaluation  to  the product i t s e l f ,  thus f i l l i n g  a void
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th at has ex isted  in  tra d it io n a l cost-redu ction  programs. The 
methodology and the tim ing o f ap p lica tion  o f  value engineering  
during the product l i f e  cycle  have made value engineering an e f ­
fe c t iv e  cost-reducing method. These conclusions are supported by 
the fin d ings o f  th is  study and by Department o f  Defense Instru ction  
5010.8, v ^ c h  s ta te s  :
Value Engineering techniques s h a ll  be fu l ly  u t i l iz e d  by 
DoD Contractors and a c t iv i t i e s  wherever they can be 
p ro fita b ly  employed on system s, equipment, and m aterial 
being designed, developed,.procured, produced, m aintained, 
m odified, and stored .
Value Engineering i s  an e f fe c t iv e  management instrument fo r  
c o s t  reduction . I t  i s  a purposeful, planned approaoh to  
c o s t  red uction , making use o f  the b est a v a ila b le  re lev a n t, 
to o ls  o f  s c ie n c e , engineering, and in d u str ia l management.
The p o ten tia l contributions o f value engineering may w ell 
warrant regrouping tr a d it io n a l cost-red u ction  methods^ under a 
program p ossib ly  termed "value improvement," This i s  not to  sug­
g est th a t tr a d it io n a l cost-red u ction  methods are in e f fe c t iv e ;  bu t, 
on 1he contrary, value improvement seeks to  un ify  a l l  methods with  
s im ilar  o b jectives in to  one e f fe c t iv e  vhole .
As other stu d ies  have indicated ,^  the b asic  nature o f  ihe  
aerospace industry i s  undergoing a change. Prime contractors are
*^Letter from Colonel Arthur D. Powers, D irector o f  Pro­
d u ctiv ity  and Value Engineering, O ffice  o f  the A ssista n t Secretary  
o f Defense, Washington, D, C ., June 17, 196*4,
^For a concise  summary o f  cost-redu ction  methods and 
philosophy, see  H. B. Maynard, E ditor, In d u stria l Engineering 
Handbook, F ir s t  E d ition , pp. 8-23*4,
0
Sumner Marcus, "Studies o f Defense Contracting," Harvard 
Business Review, XLII (May-June, 196*4), 20-37.
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beccrdng in creasin g ly  concemed with th e  development o f  the f in a l  
product, w hile th e ir  manufacturing a c t iv i t i e s  are s te a d ily  d i­
m inishing, The rapid progress in  m ilita ry  technology has a lso  
resu lted  in  an ever-in creasin g  time lag  from tech n olog ica l break- 
th ro u ^  to  operational u t i l iz a t io n  o f  new weapons system s. These 
changes in d icate  th at the need e x is t s  fo r  e f fe c t iv e ly  reducing, as 
w e ll as c o n tr o llin g , c o s t  during the design  and development s ta g es. 
Value engineering, in  i t s  present s ta te  o f  development, appears to  
be one e f fe c t iv e  technique for  attack ing th is  prd^lem.
The present study d isc lo se s  th a t value engineering clauses  
are being incorporated in to  aerospace contracts and th a t in  a l l  
p rob ab ility  the number o f contracts including value engineering  
clau ses w i l l  in crease . The Department o f Defense i s  rap id ly  im­
plementing i t s  p o licy  to  reduce co st p lus fix ed  fee  con tra cts.
This a c tio n , d ir e c t ly  or in d ir e c t ly , means th at the aerospace in ­
dustry w i l l  have to  become more co st  conscious. The impact o f  
th is  Department o f  Defense p o licy  can be seen in  Lockheed's 1963 
corporate report vhich s t a t e s ,  ", , , th a t in  1961 th ree-fourth s  
o f  a l l  sa le s  were under c o s t  plus fix ed  fe e  con tra cts , but by 1963 
le s s  than one-third o f s a le s  were covered by th is  type o f con­
tract," ^
I f  defense spending remains a t  i t s  present r a te , or de­
creases as planned, there i s  an in d ica tio n  th at some defense in ­
dustry contractors w i l l  have to  become more e f f ic ie n t  i f  they
p. 3,
7
Lockheed A ircra ft Company, Annual Report (December, 1963),
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d esire  to  remain in  the indust iy .   ^ From the o b jec tiv es  sta ted  
fo r  value engineering programs, i t  can be concluded th a t man/ in ­
d iv id u al firm s in  the aerospace industry are f u l ly  aware o f  th is  
s itu a t io n .
In add ition  to  sa t is fy in g  contract requirem ents, value  
engineering i s  apparently being u t i l iz e d  as a to o l for conveying 
c o s t  consciousness. Because o f  i t s  past tr a d it io n s , in s t i l l in g  c o s t  
consciousness in  the aerospace industry w i l l  not be easy , and value  
engineering cannot be expected to  do the job a lon e .
The d iverse terminology u t i l iz e d  to  describe value e f fo r ts  
frequently  masks the true nature o f  value engineering. Chapter I I I  
presents the e s s e n t ia l  ideas re levan t to  value engineering programs, 
Ihe p ractice  o f  id en tify in g  the recognized s e t  o f  eva luative tech­
niques as "value engineering/value analysis"  reduces the ambiguity 
r e su lt in g  from using the two terms sep arately , Ihe problem o f  
id en tify in g  "before-the-fact"  and " a fter -th e-fa ct"  evaluation  can 
be resolved  by d efin in g  the a p p lica tio n , a t  an'/ poin t in  the product 
l i f e  c y c le , o f  value engineering/value a r a ly s is  techniques as 
"value study," Current usage o f  the terms "value improvement" and 
"value control" to  id e n t ify  the o v e r -a ll value e f fo r t  o f the firm  i s  
sometimes m isleading because frequently th ese terms r e fe r  only to  
the "function/cost" a n a ly s is  performed by the engineering depart­
ment, As noted b efore , i t  probably would be b e tter  to  reserve the
See Chapter I I  o f  th is  study, p, 23, and "Ifcw Sick Is  the  
Defense Industry?," prepared by Arthur E„ L i t t l e ,  Incorporated, 
suimarized in  the May-June, 1964, Harvard Business Review,
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term "value improvement" fo r  the firm 's o v er-a ll cost-red u ction  
program.
Incentives fo r  performing "value engineering/value  
analysis"  r e s u lt  prim arily from savings-sharing provisions in ­
cluded in  in cen tive  contracts » Another important in cen tive  for  
performing value engineering i s  the increased importance o f value
Q
engineering in  contractor evaluation . Information obtained v h ile  
preparing th is  study seems to  in d ica te  th a t value engineering, 
as w e ll as other cost-redu ction  programs, are a part o f  an over­
a l l  e f fo r t  by the Department o f  Defense to  introduce true co st  
consciousness w ithin the defense industry.
O rganizational Approaches
The next two sec tio n s  o f these concluding remarks pertain  
to  the second ob jective  o f  th is  study which i s  an a n a ly s is  o f  cur­
ren t value engineering organizational p ractice w ith in  the aerospace 
industry.
Seventy-five per cen t o f  the responding firm s placed value 
engineering w ith in  the engineering department. The remaining 
respondents located value engineering under the adm inistrative  
department o f  the firm , or placed i t  d ir e c tly  under the ch ie f  
executive o f f ic e r .  The operating value engineering fu n ction , or 
actu a l performance o f value engineering e f fo r t s ,  i s  performed by 
u t il iz in g ;
1. A fu ll-t im e  value engineering section
®See Section 5 of Appendix I and Appendix II.
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2. F^ Toject value engineers
3. Task forces
4. The design review procedure
This study reveals that in most aerospace industry firms 
-the value engineering operating function is being perfcrmed in 
accordanoe with the recommendations of Handbook H-IU, Value 
Engineering.
The value engineering coordinating function, as opposed 
to the operating function, is not concemed with individual items 
of hardware, but is concerned with over-all planning, reporting, and 
controlling of the program. The coordinating function is frequently 
carried out by a committee composed of the division manager, the 
functional department maragers, and the value engineering coordi­
nator. In several oeises, this coRRiittee has been found to be the 
same as the cost-reduction connittee,
A major problem exists when provisions are made for the 
organizational integration of the operating and coordinating value 
engineering functions. The meshing of these functions usually is 
a part of the job of the value engineering coordinator; therefore, 
the proper placement of this position in the over-all organizational 
structure is critical.
Authority relationships indicate that value engineering 
is clearly a staff function. To be successful, a value engineer­
ing program must have "line" endorsement and support, and value 
engineers themselves must be free to function across departmental 
boundary lines.
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Department o f  Defense pub lication s s t ip u la te  th a t value 
engineering e ffo r ts  be applied  prim arily to  hardware item s. A l- 
th o u ^  there i s  discrepancy among goverrment p u b lica tion s as to  
v^ien value engineering should be app lied , i t  i s  gen era lly  recog­
nized th a t value engineering should be applied during the design  
stage  o f  tdie product l i f e  c y c le . I f  th is  i s  the po in t a t  which 
the Department o f Defense wants value engineering to  be app lied , 
i t  appears th a t most aerospace firm s, by placing value engineering  
in  the engineering department, are seeking to  fo llow  Department o f  
Defense requirements.
Organizational p ra ctice  v e r if ie s  that most aerospace firms 
are attem pting to  fo llow  the guide l in e s  estab lish ed  by the Depart­
ment o f  D efense. The d iv e r s ity  o f  organization p ra ctice  noted 
in  th is  study i s  a ttrib u ted  to  a few key fa c to r s . The more im­
portant determ inates o f d iverse organizational p ra ctice  are the 
apparent lack  o f w e ll defined ob jectiv es  in  the early  stages o f  
the Department o f Defense value program and the early  enthusiasm  
fo r  value engineering which has tended to  make value programs a 
fad th r c u to u t  the industry. Ihe lack o f c lea r -cu t o b jec tiv es  
and/cr the ever-grcwing enthusiasm for  value engineering have led  
many firm s to  expand the demain o f  th e ir  value programs b^ond the  
lim ited  scope o f value engineering b asic  techniques. I t  w i l l  be
^^Note; Ihere i s  a  question as to  whether or not value 
engineering should be applied to  item s other than hardware. De­
partment o f  Defense Handbook H-111, Value E im neering, s p e c if ie s  
ap p lica tio n  only to  hardware, but •me Armed Services R?ocurement 
R egulations and the Proposed M ilitary  S p ec ifica tio n , Value En- 
g in eerin g , suggest a wider ap p lica tion .
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unfortunate i f  iJie fanfare and utopian d escrip tion s connected 
w ith th e introduction  o f  value engineering/value a n a ly sis  are 
allowed to  over in f la te  the p o ten tia l o f  th is  e x c e lle n t  to o l .
The research and fin d in gs o f  th is  study support the 
v a lid ity  o f  current e f fo r ts  o f  the Department o f  Defense to  in ­
tegrate  value engineering in to  an o v e r -a ll c o st  reduction program. 
I f  c o s t  reduction i s  to  be considered a  b asic  ob jectiv e  o f  the 
Department o f  Defense, as current evidence stron gly  in d ic a te s , i t  
w il l  be necessary to  make provision  fo r  the reo r ien ta tio n  and 
reorganization  o f  many e x is t in g  value engineering programs,
Prd)lems A ssociated with Value Engineering 
Several o f  the problems associa ted  with value engineering  
organ ization al p ractice  were discussed  in  the preceding sec tio n  
o f th is  chapter, but there are s t i l l  other important problems 
vhich w i l l  be considered in  th is  sec tio n .
Although the research fo r  th is  study was conducted from 
s ix  to  e ig h t  months a f te r  e f fo r t s  had begun w ith in  the Department 
o f  Defense to  convey the importance o f  co st  reduction  and value 
engineering to  to p -le v e l in d iv id u a ls in  the defense industry  
management, severa l firms in d icated  a lack o f management support 
as a problem area. There i s  sane in d ica tio n  th at a part o f  th is  
problem i s  a ttr ib u tab le  to  middle management, but i t  has not been 
p o ss ib le  to  obtain enough inform ation dealing with th is  problem to  
draw any s p e c if ic  conclusions. I t  must be r ec a lle d  th a t past
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tra d itio n s  o f  th is  industry have not been n ecessa r ily  conducive 
to  en th u sia stic  co st  consciousness.
The problems r e su lt in g  frcm measuring, ca lcu la tin g , and 
reporting accurate c o sts  and savings are not unique to  aerospace 
firm s, but the r e la t iv e  newness o f  such attempts w ith in  the in ­
dustry and w ith in  the Department o f Defense to  report requirements 
are compounding "these problems. Value engineering manuals provided 
by severa l o f "the responding firms in d ica te  "that s ig n if ic a n t  gains  
are being made in  a"ttacking "these prchlems, and severa l groups are 
currently  working toward a  s"tandardized savings reporting procedure. 
When p erfected , "the ma"thematical co st evaluation  o f  an item 's  
function  may prove to  be an important contribution  to  c o s t -  
determining me"thodology.
Evaluation o f  ind iv idual programs in  accordance wi"th "the 
ten -to-on e rate  o f re"tnam outlined  in  Handbook H-111, Value En­
gineering was precluded because o f reluctance o f  firms to  report 
current funding and savings inform ation. One questionnaire  
respondee reported a fourteen-to-one return for  value engineering, 
and ano"ther ind icated  a twen"ty-"two-to-one return; but s in ce  most 
value engineering savings are reported as a part o f  to t a l  c o s t -  
reduction sav in gs, even rough estim ates are d i f f i c u l t  to  make.
The d i f f ic u l t ie s  involved wi"th "training fo r  value engineer­
ing seem to  be in  determining "the proper mix o f  "the value engineer­
ing program. The value engineering program mix i s  defined as "the 
r e la t iv e  importance a"ttached to  actual value engineering work.
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seminar and in d octrin ation  lec tu re  value engineering tra in in g , and 
program coordination . The problem o f  determining the proper mix 
could be reduced by b e tter  i n i t i a l  planning, and by form ulating a 
s p e c if ic  plan fo r  accom plishing the value engineering operating  
function . Value engineering seminars appear to  be an e f fe c t iv e  
method o f teaching the techniques o f value engineering, but ther«  
seems to  be no e q ia lly  e f f e c t iv e  method o f conveying c o st con­
sciou sn ess th rou ^ ou t in d iv id u a l firm s.
Mastery o f  value engineering techniques i s  not enou^  to  
ensure th a t an in d iv id u al w i l l  make a good value engineer. Like 
members o f  other s t a f f  groups which must function across tr a d it io n a l  
departmental boundaries to  be e f f e c t iv e ,  the ind iv id u al value en­
gineer must be ab le to  f a c i l i t a t e  personnel and departmental in te r ­
action s i f  he i s  to  be su c c e ss fu l. Ihe se le c t io n  o f  in d iv id ta ls  
to  become value engineers i s  a c r i t i c a l  part o f  any su ccessfu l 
value engineering program, but there appears to  be no w e ll defined  
s e t  o f  standards or q u a lif ic a tio n s  in  use. D iscussion  o f  th is  
problem w ith maragers respon sib le  for  s ta ff in g  value programs have 
tended to  va lid a te  the d escr ip tio n  o f  e s s e n t ia l  c h a r a c ter is tic s  and 
q u a lif ic a tio n s  o ffered  by M iles.
A p a r tia l cause o f many o f the above problems i s  the d if ­
f i c u l t ie s  involved in  cctrmunicating value engineering inform ation. 
In tern a lly  the problems are s im ila r  to  those assoc ia ted  with any
^^Lawrence D. M iles, Techniques of Value A nalysis and Value 
Engineering (New York: McGraw-Hill Book C o., 19Ü1), 196-1È8.
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new id e a , but they are frequently canpounded because o f  a  lack  
o f c le a r ly  defined o b jectiv es  for  the value engineering program. 
Industry-wide, the ccramunications problem i s  canpounded by the 
d iv e r s ity  o f  terminology u t il iz e d  by the various firm s. Ihe De­
partment o f D efense, because o f  i t s  r e la tio n sh ip  to  the in d ustry , 
i s  the lo g ic a l source fc r  a more standardized term inology. A 
standardized terminology would grea tly  f a c i l i t a t e  the d issem iration  
o f  value engineering inform ation.
Recommendations
The b asic  conclusion  reached in  th is  study i s  th a t value  
engineering/value a n a ly s is  i s  a n -e ffe c t iv e  extension  o f  c o s t -  
reduction  methodology. Within the aerospace and rela ted  in d u str ie s , 
value engineering/value a n a lysis  w i l l  be most e f fe c t iv e  i f  i t  i s  
applied  as a part o f  an o v e r -a ll cost-red u ction  program.
Suggested organizational approaches. I f  a firm organized  
along functional l in e s  wishes to  apply value engineering to  hard­
ware during the design  s ta g e , the most favorable p o s it io n  fo r  the  
value engineering operating sec tio n  would be in  the engineering  
department. Since most firm s in  the aerospace industry u t i l i z e  
the p ro ject form o f  organ ization , a sound organizational approach 
to  value engineering would be the ad d ition  o f  project value 
engineers to  a l l  major p ro jec ts . These in d iv idu als should be 
capable o f  d irectin g  both the operating and coordinating value  
engineering functions fo r  a given p ro jec t. In both s itu a t io n s .
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the reporting channels should be d irect» The value engineering  
s ec tio n  mamger should report to  the c h ie f  engineer and the 
p roject value engineers to  the c h ie f  p roject manager»
Should a firm  wish to  u t i l i z e  value engineering as a  part 
o f  an o v er -a ll cost-redu ction  or value improvement program, the 
sim ple organizational forms presented above are not s u f f ic ie n t .
I t  has been noted th at the in teg ra tio n  o f  the operating and co­
ordinating functions o f value engineering presents various d i f f i ­
c u l t i e s ,  To overcome these problems, i t  i s  suggested th at the 
value improvement or cost-redu ction  program be i n i t i a l l y  s e t  up 
as a firm or d iv ision -w ide p ro jec t, and headed by a competent 
c h ie f  project manager»
Each fu n ction a l department and major subunit should be 
represented on the p roject by a departmental project manager» 
O ver-all coord iration  o f the program could be vested  in  a d iv is io n  
or corporate committee composed o f the c h ie f  executive o f f ic e r ,  the 
fu nctional department managers, and the value improvement program 
marager» The above plan would involve top management s u f f ic ie n t ly  
to  keep "Oiem in terested  and in  touch with program problems but 
would not burden them with time-consuming operating d e ta ils»  
Permanent organ izatiora l placement o f  the value improvement (cost 
reduction) program would depend prim arily upon p e c u lia r it ie s  o f  
ind iv idu al finns» IWo e f fe c t iv e  a ltern a tiv e s  e x is t  for f in a l  
organ izetiora l in tegration  of value improvement (c o st  reduction) 
programs» One choice i s  to  p lace th is  function w ith in  the in ­
d u str ia l engineering department» The sim ilar  rature o f  1he work
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o f  th is  department and ■the present org a n iza tio m l p ractice  o f  
lo ca tin g  a majori'ty o f  0 "ther c o st  reduction  projects wi'thin "the 
department support "the ra tion a li'ty  o f  "this a lte r n a tiv e . Ano'ther 
organizational p o s s ib i l i t y  i s  to  at'tach the c o st  reduction program 
to  the c o n tr o lle r 's  fu nction . Any choice among the a ltern a tiv e s  
must be made in  l ig h t  o f  the b asic  o b jec tiv es  o f  s p e c if ic  programs. 
Both a lte r r a t iv e s  can f a c i l i t a t e  the attairm ent of an e f fe c t iv e  
le v e l  o f  coordination and control which i s  v i t a l ly  necessary fo r  
a su ccessfu l c o st  reduction program.
Value engineering can have equally  nunerous ap p lica tion s  
in  private industry as in  defense contracting . The methodology 
and p rin c ip les  o f  value engineering are adequately developed to  
overcone the m ajority o f problems encountered in  consumer cr  in ­
d u str ia l markets. The organ izatiora l recormendations outlined  
fo r  the aerospace industry are ap p licab le  to  almost any type o f  
concern. In cases vhere private firms already have c o st  reduction  
programs, value engineering can make important contributions to  
program e ffe c t iv e n e s s .
A letrter frcm the O ffice o f the A ssistan t Secretary o f  
Defense dated May, 1964, dealing with gu id elin es defin ing  an 
e f fe c t iv e  contractor cost-red u ction  program, adds support to  the  
conclusions o f  t h is  stnjdy. I t  i s  included as Appendix XI be­
cause i t  c le a r ly  in d ica tes th at contractor cost-redu ction  
performance w i l l  be evaluated as an in tegrated  whole.
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In accordance w ith the b a sic  conclusions o f  t h is  study 
and the in te n t  o f  the A ss is ta n t S ecretary 's l e t t e r ,  i t  would seem 
both lo g ic a l  and expedient for  aerospace firms to  combine value 
engineering/value a n a ly sis  and a l l  cost-red u ction  programs or 
p rojects in to  one in tegrated  program. Value engineering/value  
a n a lysis  i s  an e f fe c t iv e  ad d ition  to  c o s t  reduction methodology, 
and i t  w i l l  be indeed unfortunate i f  its.m any p o ten tia l contribu­
tio n s  are retarded by marginal bureaucratic and managerial ac­
ceptance and ap p lica tio n  o f  t h is  dynamic new innovation .
APPENDIX I
PROPOSED MILITARY SPECIFICATION 
VALUE ENGINEERING REQUIREMENTS
1, SCOPE
lo i  Scope. This sp e c if ic a t io n  o u tlin es the minimum re ­
quirements o f  a Value Engineering Program to  be estab lish ed  by 
the contractor in  the performance o f th is  contract.
1 .2  A p p lica b ility . This sp e c if ic a t io n  sh a ll apply vhen 
a Value Engineering (VE) Program Requirement Clause i s  contained  
in  the contract. I t  sh a ll  a lso  apply when the contract contains  
a value engineering in cen tiv e  c la u se , provided the contract ex­
ceeds $1 m illio n .
1 .3 S ig n ifica n ce . This sp e c if ic a t io n  and any procedure 
or document executed in  implementation th ereo f, sh a ll be in  addi­
t io n  to  and not in  degradation o f other contract requirements.
2. DEFINITIONS
2.1 Value Engineering. An organized e f fo r t  d irected  a t  
analyzing the function  o f  DoD system s, equipment, and su p p lies  
fo r  the purpose o f achieving the required function a t  the low est 
o v e r -a ll c o s t , co n sisten t with requirements for  performance, r e ­
l i a b i l i t y ,  and m ain ta in ab ility .
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2.2 Value Engineering Program, The to ta l  e f fo r t  required  
o f the contractor pursuant to  th is  sp e c if ic a t io n  and the contract 
schedule. I t  sh a ll be d irected  to  in creasin g  the p o ten tia l o f  the  
contractor to  design fu nctional and low c o st  supplies and n a te r ie l  
and thereby r e a liz e  the p o te n t ia lit ie s  o f  Value Engineering, in so ­
fa r  as p r a c tic a l, a t  a time v^en i t  w i l l  do th e most good, i . e , ,  the  
i n i t i a l  stages o f  the research, d esign , development and production 
cy cle  so th at s p e c if ic a t io n s , production drawings and methods w i l l  
r e f le c t  the f u l l  b en efit o f Value Engineering,
2.3 Value Engineering S p e c ia lis t , A person q u a lified  to  
adm inister or p a rtic ip a te  in  a value engineering study. He sh a ll  
be capable o f generating value engineering proposals which reduce 
the o v e r -a ll co st  o f equipment or procedures,
2 .4 Value Engineering Proposal, A fa m a l recommendation, 
the r e s u lt  o f a value engineering study or a determ ination, which 
c le a r ly  s e t s  forth  a change to  estab lish ed  tech n ica l requirements 
or contractual documents,
2.5 E ssen tia l C h aracteristics, The minimum operational, 
fu n ctio n a l, maintenance, sa fe ty  and r e l i a b i l i t y  needs o f  the user  
which must be f u l f i l l e d ,
2.6 Value Team, A group of value oriented s p e c ia l is t s  
with a sp ec if ied  o b jec tiv e ,
2.7 Total C osts, A combination of i n i t i a l  purchase and 
user supporting co sts  comprise to ta l c o s ts . The in i t i a l  purchase 
c o s t  i s  the to ta l price o f a complete production item , including  
r o y a lt ie s ,  packaging, maintenance p arts , a cce sso r ie s , drawings
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and tech n ica l manuals. User supporting co sts  are those vMch repre­
sen t the in s t a l la t io n ,  operating, maintenance and lo g is t ic s  ex­
pense to  the user th rou ^ou t the u se fu l l i f e  o f the equipment.
2.8 Value Engineering Study. A function-ordered appraisal 
by value s p e c ia l is t s  or value team o f a l l  the elements o f  an equip­
ment or process with the in ten t to  e sta b lish  a minimum c o s t  o f  
e ss e n t ia l c h a r a c ter is tic s  w hile reta in in g  q u a lity  and r e l ia b i l i t y .  
The appraisal s h a l l  include a review  of the app licab le sp e c if ic a ­
t io n s , t e s t s  and t e s t  equipment, d e ta ils  o f  the equipment's d esign , 
purchased m ateria ls used in  the equipment, planned or previously  
u t il iz e d  manufacturing or processing methods, an ticip ated  in s ta l la ­
t io n  problems cr c o sts  and problems or co sts  (known or an tic ip ated )  
for  operation and maintenance o f the equipment.
3, REQUIRIMENTS
3.1  General. Attainment o f  co st  e ffe c t iv en ess  in  defense 
supplies and m aterie l a cq u is itio n  demands the system atic app lica­
t io n  o f  w e ll defined management and engineering d is c ip lin e s .  
Recognizing th at many factors contribute to  the o v e r -a ll c c s t  o f  
defense su p p lie s , a c lea r  requirement e x is t s  for  the continual 
and rigorous a n a ly s is  o f each element o f the to ta l  d o lla r  fig u re . 
Value Engineering provides th is  c o s t  d isc ip lin e  vhen contin u ally  
applied th rou ^ ou t the design , development, manufacturing, t e s t  
and f ie ld  operation phases.
3.2 Value Engineering Organization.
3 .2 .1  Organization. The contractor sh a ll u t i l i z e  the 
serv ices  o f value engineering s p e c ia l is t s  v^o sh a ll be a s s is te d .
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as necessary, by other personnel o f th e  con tractor's organization  
to  enable them to  perfoim e f fe c t iv e ly .  The contractor sh a ll  
id e n t ify  an organization responsib le fo r  the o v er -a ll d irec tio n  o f  
value engineering e f fo r ts  and s h a ll  c le a r ly  defin e i t s  re la t io n sh ip  
to  top management and such other a c t iv i t i e s  as engineering, manu­
fa ctu rin g , finance and m aterie l,
3 ,2 ,2  Program Control, The contractor sh a ll be respon­
s ib le  fo r  co n tro llin g  and monitoring h is  Value Engineering Program, 
Normally, such con tro l w i l l  c o n s ist  o f  the establishm ent o f  ta r ­
gets  and goals fo r  the various elem ents o f  the organization , along  
with the establishm ent o f  an in tern a l reporting system adequate 
to  measure progress aga in st these g o a ls . In ad d ition , the con­
tra cto r  s h a ll  conduct, a t  le a s t  once annually , a periodic q u a li­
ta t iv e  review  o f  the Value Engineering Program, including an 
a n a ly s is  o f organ ization , s ta f f in g , procedures and r e su lts  ob­
tained frcm the program. The r e su lts  o f  such reviews w i l l  be 
documented by the contractor and be made a v a ila b le , upon req u est, 
to  the Government fo r  i t s  evaluation ,
3,3 S tud ies, The contractor s h a ll  perform value en­
gineering stu d ies  o f  the items to  be d elivered  under the contract. 
Studies w i l l  be conducted in  the areas vhich o ffer  the g rea test  
return fo r  e f fo r t  expended, H i^  co st item s and h iÿ i  volume items 
w il l  be se lec ted  in  turn , Ihe Contractor s h a ll  generate value  
engineering changes to  accomplish a ma^ dmum reduction in  the to ta l  
c o sts  o f  the equipment or processes w ithout lo s s  o f any o f i t s  
e ss e n t ia l c h a r a c te r is t ic s , Ihe Contractor s h a l l  confer with the
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respon sib le procuring agency on the e s s e n t ia l  ch a ra cter is tic s  o f  
the equipment not s p e c if ic a l ly  delineated in  the contract,
3.3.2  Coverage, The Value Engineering Studies s h a ll  cover 
but s h a ll  not be lim ited  to  the follow ing areas:
(a) S p ec ifica tio n s  (e) Testing
(b) Hardware ( f )  Packaging
(c) Tooling (g) Data
(d) F a c i l i t ie s
3.3.3 Cost Information, Accurate and d eta iled  co st in ­
formation sh a ll be compiled on each s p e c if ic  study, A c lo se  work­
ing re la tio n sh ip s i s  required between co st  an a ly sis  and engineer­
in g , Cost stu d ies  and, vhere u se fu l, co st models sh a ll be 
generated early  in  the program,
3.3.4  Review A ctions,
3 .3 .4 .1  O ver-Specification , S p ec ifica tio n s sh a ll be 
reviewed and challenged fo r  "over-specification" from a cost  
e ffe c t iv en ess  standpoint,
3 .3 .4 .2  Design Reviews. Value Engineering sh a ll be 
represented (as a member) on every design review  board so that 
the value w i l l  be estab lish ed  as a design c r ite r io n ,
3 .3 .4 .3  Production R elease, Value reviews o f hardware 
designs sh a ll be held prior to  re lease  for  production. The 
value engineering organization sh a ll be represented in  these  
review s,
3 .3 .4 .4  Production, Certain hardware items sh a ll be 
re-examined a fte r  production go-ahead. This normally sh a ll be 
undertaken as a task e f fo r t  with the p artic ip a tion  o f engineering.
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manufacturing, purchasing and other a c t iv i t i e s  as appropriate. 
Value engineering methodology sh a ll be applied during such hard­
ware review s.
3 .3 .4 .5  Purchasing. Ihe Contractor s h a ll  encourage 
subcontractors to  challenge those elements o f  design and s p e c if i ­
ca tion  vhich can be m odified or elim inated w ithout degrading 
product value. The Contractor s h a ll  encourage, a s s i s t  and monitor 
subcontractors in  the area o f  value engineering. Ihe VE check 
l i s t  sh a ll accompany Request for Quote (RFQ) to  subcontractors. 
B ills  o f  m aterial sh a ll  be reviewed by purchasing value an a lysts  
and recommendations s h a ll  be made for  su b stitu tio n s  which w i l l  
reduce procurement c o s t s .  D eliberations o f  Make-or-Buy sh a ll  
r e f le c t  the ap p lica tion  o f  value engineering techniques as a 
b asis  for  d ec is io n s. Purchasing rep resen tatives sh a ll  be in ­
cluded in  design and hardware review s.
3.3.5 In fom ation , Ihe Contractor sh a ll  acquire and 
dissem inate inform ation, w ith in  h is  organ ization , on new lower 
c o st methods, p rocesses, m aterials and products app licable in  the 
performance under th is  con tract,
3.4 Training. Ihe Contractor s h a ll  e s ta b lish  or m in -  
ta in  a planned program o f  value engineering work shop seminars 
unless excepted by the contract schedule.
4. Value Engineering Change Proposal Submission and 
Approval Procedures,
4 .1  General. Prior to  submission o f  a Value Engineering 
Change Proposal and to  the ex ten t p o ss ib le , the Contractor sh a ll
141+
give f u l l  con sid eration  to  the d is t in c t io n  vMch e x is t s  between a  
reduction  in  i n i t i a l  purchase co st  and a reduction in  to t a l  c o s t  
to  ttie Government.
4 .2  Processing Value Engineering Changes fo r  Government 
Approval, Accomplishment o f a value engineering e f fo r t  as pre­
scribed in  the Value Engineering Program requirements c lau se  w i l l  
r e s u lt  in  proposals which require contract changes and Government 
approval. Engineering Change Proposals (ECP) submitted prim arily  
fo r  c o st  reduction purposes and requiring approval w i l l  be 
processed in  accordance wiUi the format prescribed in  the contract 
w ith attachment. . . .
4 .3  Processing Value Engineering Changes not requiring  
Government Approval. Value Engineering changes which do not 
require Government approval sh a ll be evaluated and e ith e r  approved 
or disapproved by th e  Contractor. These changes are w ith in  the 
confines o f  the contract and, th erefore , do not require Govern­
ment approval. The paper work pertain ing to  such approved 
changes i s  su b ject to  review  by the Government. To assure th at 
the Government i s  cognizant o f "the complete r e su lts  o f  the VE 
Program requirement e f f o r t ,  the changed paper work w i l l  in d ica te  
th e  estim ated c o st  reduction and w i l l  be annotated to the e f f e c t  
th a t the change resu lted  from the a p p lica tion  o f  Value Engineer­
in g  e f fo r t .
5. REPORTS—DOCUMENTATION—ACCESS TO RECORDS—VALUE 
ENGINEERING PROGRAM REVIEW.
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Sal Quarterly Reports, Progress rep orts sh a ll be sub­
m itted to  the procuring a c t iv i ty  not la te r  than the 10th o f  
A p r il, J u ly , October and January, representing tJie prior quarter 
y ea r 's  a c t iv i ty .  The report i s  to  be subdivided in to  two sec tio n s  
as fo llow s:
(a) Changes req u iring  Government approval (Class I Changes).
(b) Changes not requiring Government approval (Class II 
Changes),
A narrative sumnaiy w i l l  be included o u tlin in g  the follow ing:
(a) Areas under a c tiv e  in v estig a tio n  fo r  which proposals 
are contemplated, p o ten tia l u n it and to ta l  savings and estim ated  
submission date o f  th e proposals,
(b) L ist  o f  item s reviewed in  workshop seminars during the 
quarter, p o ten tia l u n it savings and sta tu s  o f  implementation o f  
eaoh workshop proposal. Prior to  the time o f establishm ent o f  
d e f in it iv e  s p e c if io a t io n s , the report requirement w i l l  c o n s is t  
prim arily o f  a narrative suimary report o u tlin in g  the contribu­
tio n s  and preventive a c tio n s o f the value engineering group,
5 .2  F inal Report, Upon completion o f  the value engineer­
ing  program or the co n tra ct, a concise summary o f  the quarterly  
reports sh a ll be submitted to  the Government.
5.3 Access t o  Records and Documentation, When the Value 
Engineering Program Requirement Clause i s  contained in  the con­
tr a c t ,  -the Contractor s h a ll  be required to  maintain p roject f i l e s  
in  s u f f ic ie n t  d e ta i l  to  enable the Government representative to  
evaluate the quantity and q u a lity  o f  work performed. Such documen­
ta tio n  sh a ll  be kept current and made a v a ila b le  for  review upon
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request fo r  examination by the Contracting O fficer , To enable ad­
m in istration  o f Value Engineering program requirements as provided 
the con tract, the Contractor s h a ll  furnish such sta tu s rep orts, 
and in f  anna t io n  based upon the documentation as may be reasonably  
requested by the contracting o f f ic e r  and g ive the Covermvent reason­
ab le  opportunity to  review the Value Engineering Program to  a ssess  
i t s  e ffe c t iv e n e ss .
5,4 Submission o f Contractor's Program Plan, A program 
plan sh a ll be submitted to  the Contracting O fficer by the con­
tractor as a r e su lt  o f  a Request fo r  Proposal. On le t t e r  con­
tra c ts  contain ing a  Value Engineering clause the contractor sh a ll  
submit a  proposed program plan fo r  accomplishing the requirements 
o f the value engineering clause and o f th is  sp e c if ica tio n . The 
program s h a ll  be in  w riting and sh a ll include:
(a) The contractor’s plan fo r  u t i l iz in g  value s p e c ia l is t s ,  
including s k i l l  c la s s if ic a t io n ,
(b) Id en tif ica tio n  o f "the organization element responsib le  
fo r  o v e r -a ll d irectio n  o f value engineering e f fo r t  and i t s  r e la ­
tion sh ip  to  m aterial (purchasing), engineering, manufacturing and 
finance,
(c) The part value s p e c ia l is t s  w i l l  play in  design re­
view s, sp e c if ic a t io n  review s, pre-release  review o f  drawings, 
purchasing, manufacturing processes, to o l design and other func­
tio n s  involved in  the performance o f  the contract,
(d) Internal procedures fo r  processing VE co st reduction
changes.
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(e) Follow-up procedures to  assure expeditious in tern a l 
processing and prcmpt implementation o f  VE proposals.
( f )  Procedures fo r  documentation o f Value Engineering ac­
complishments, both Class I  and Class I I  ohanges,
(g) Other inform ation whioh w i l l  demonstrate the le v e l  
o f  e f fo r t  by the contraotor to  perform the contract.^
^U. S . ,  Dep^tment o f  D efense, Proposed M ilitary  S p ec ifica ­
t io n  Value Engineering Requirements, D raft 1 , 1963.
APPENDIX II
LIST OF REPRESENTATIVE QUESTIONS TO BE 
ASKED BY V. E. AUDIT TEAMS
1, Does the organization have a p o licy  statem ent regarding value 
engineering?
2, Are implementation procedures published and in  use?
3, Does nanagement e x h ib it  a co n sisten t and continuing in te r e s t  
in  the program?
•+. Are s p e c if ic  a c tio n s taken to  "close the loop" a fte r  value 
engineering proposals have been generated?
5o Does the organization s e le c t  i t s  value engineering p rojects  
on a sy sten a tic  b asis?
6 . What i s  the average sa v in g s-to -co st r a t io  achieved by the 
value engineering program?
7, Is  the value engineering e f fo r t  organized in  an e f fe c t iv e  
manner?
8 . Is  the value engineering program adequately sta ffed ?
9, I s  nanagement s e t t in g  r e a l i s t i c  ta rgets  fo r  "the value engineer­
in g  e ffo rt?
10 0  Does -the V. E. reporting system accurately  report the progress 
o f  the program?
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11, Are there period ic  aud its o f  the value engineering function?
12, I s  there a formal procedure for  documenting and aud iting  
savings re su lt in g  from value engineering e ffo r ts?
13, I s  nanagement providing adequate in cen tiv es  fo r  the per- 
fonnance o f value engineering?
14, Are in tern a l reviews o f  value engineering change proposals 
s u f f ic ie n t ly  d e ta iled  and a n a ly tic a l so  as to  ensure a h i ^  
percentage o f acceptance o f  proposals by the customer?
15, Are V, E, proposals given proper a tten tio n  by project super­
v ision ?
16, Does the organization use the purchasing agents' ta le n ts
and experience in  design review s, hardware a n a ly s is , seminars, 
and task  forces?
17, Does value engineering work with the m aterial department to  
search fo r  and dissem inate information on new m ateria ls, 
p rocesses, components, and sp e c ia lty  suppliers?
18, Are value check l i s t s  included in  a l l  app licab le  RFQ's?
With what resu lts?
19, How o ften  do the heads o f  value engineering a c t iv i t i e s  a t ­
tend value-oriented  m ilita ry  and in d u str ia l conferences 
and meetings outside the organization?
20, Does management support a value engineering tra in in g  program?
21, What i s  th e duration o f  formal tra in in g  seminars?
22, What i s  the general rea c tio n , comment, and c r it ic ism  e l ic i t e d  
from p artic ip an ts a t  the conclusion o f th e  seminar?
23, How su ita b le  are the p rojects se le c te d  fo r  seminar training?
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24. What i s  the spectrum o f  projects se lec ted  fo r  seminars?
25. Have accurate c o sts  o f  p arts , processes, m a ter ia ls , labor, 
and a l l  other charges been obtained fo r  seminar projects?
26. Have worth-while seminar proposals been implemented?
27. Has proper funding been received fo r  personnel time and 
f a c i l i t i e s  fo r  seminar training?
28. On vAiat b a sis  are fu ll-t im e  value engineers selected ?
29. Are house organs and b u lle t in  boards used to  p u b lic ize  the
2
program and i t s  accomplishments ?
^U, S . ,  O ffice o f  tiie A ssistan t Secretary o f  D efense, Handbook 
H-111, Value Engineering (Washington: U, S, Government Printing  
O fH ce, 1 9 5 3 , ' 5 ^ 0 1 5 ^ 5 9 ) , ' pp. 57-58,
APPENDIX III
HANDBOOK H-111 
CASE HISTORY
Product S e lectio n  
The item  se lec ted  fo r  a n a ly sis  i s  a S ignal Data Converter 
C hassis Assembly, tAich i s  a major component o f  an air-borne  
n avigation al system . The Signal Data Converter a c ts  as the brain  
o f  the doppler navigation system . E sse n tia lly , i t  i s  a high-speed  
computer whioh converts 1he irp u t e le c t r ic a l  s ig n a ls  from the 
receiver-tran sm itter  fo r  input to  the d ir e c t io n -v e lo c ity  in d ica to r , 
to  whioh i t  i s  coupled.
The item  was se lec ted  fo r  i n i t i a l  review on th e  b a sis  th at 
i t  was a h i^ - c o s t ,  complex product. The i n i t i a l  a n a ly s is  in ­
d icated  th a t f iv e  major components o f the to t a l  assembly should 
be subjected  to  a d eta iled  V. E. study.
Determination o f  Function 
The f iv e  najor components o f  the Signal Data Converter that 
were se le c te d  fo r  d eta iled  study, with a descrip tion  o f  th e ir  p r i-  
nary fu n ction , are l i s t e d  below:
Chassis subassembly—provide a mounting surface and housing 
fo r  th e e lec tr o n ic  modules (not under stu d y ), interconnect board 
subassembly and associated  w iring.
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Top cover—serves as a sh ie ld  aga in st atmospheric con­
tam ination and mechanical damage during and a fte r  in s ta l la t io n .
Bottom cover—provides a p rotective  sh ie ld  fo r  the in te r ­
connect board subassembly.
Interconnect board subassembly—provides c ir c u i t  con­
t in u ity  w ith in  the Signal Data Converter.
Handle—permits removal o f  the Signal Data Converter from 
i t s  mounting rack.
Information Gathering
The Signal Data Converter i s  a "make" item . Prototype 
fa b rica tio n  and te s t in g  have been completed ; fa b rica tio n  o f  an 
a d d ition a l two hundred d e liv era b le  item s to  the prototype design  
i s  planned to  s ta r t  in  e ig h t weeks—no production problems are 
a n tic ip a ted .
The ch assis  subassembly i s  a sh eet metal fab ricated  box 
w ith the bottom open. TWenty e le c tr o n ic  modules are mounted on 
the ch a ssis  vhich a lso  houses the interconnect c ir c u it  board and 
harness assem bly, providing con tin u ity  between the S ignal Data 
Converter and other re la ted  u n its  o f  the system. The present 
c o s t  o f  the ch assis  subassembly i s  $99. The top "deck" i s  punched 
to  accept the rectangular connectors to  vhich the e le c tr o n ic  
modules are mounted. Four h o les  are punched in to  the fron t  
panel fo r  conventional round connectors. There are th irty -tw o  
anchor nuts r iv eted  in  the ch a ss is  fo r  mounting the bottom and 
top covers. There are two lo ca tin g  h o les in  the rear panel.
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Ihe e le c tr o n ic  modules (20) are located on the top o f  the assembly 
by lo ca tin g  h o le s , co lor  coding and part numbers s te n c iled  in  p lace . 
The interconnect board subassembly i s  mounted in s id e  the c h a ssis .
The top cover serves as a sh ie ld  against atmosphere con­
tam ination and mechanical damage. I t  does not provide a pressure 
s e a l .  The cover i s  beaded fo r  stru ctu ra l r ig id it y ,  TWelve m etal- 
c a ls  are bonded to  the in s id e  o f  the cover on vhich are inscribed  
c ir c u i t  diagrams o f  the e lec tr o n ic  modules fo r  maintenance pur­
p oses, Doublers are r iv eted  to  the cover flan ges to  increase  
stru ctu ra l in te g r ity  o f  the cover under v ib ra tion . The present 
c o st o f  the top cover i s  $85,
The bottom cover i s  made from 0,040 aluminum sh eet flanged  
on the long dimension and attached to  the ch assis  by s ix teen  screws. 
I t  has three beads in  the transverse d irection  equally  spaced from 
fore to  a f t .  The present c o st  o f th is  component i s  $15,
The interconnect board subassembly co n s ists  o f a printed  
c ir c u i t  board and an e lec tr o n ic  harness. The present c o st  of 
the subassembly i s  $485, I t  i s  mounted in  the ch assis  so  th at the 
twenty module connectors are attached to  the top o f the chassis  
and the four conventional connectors are attached to  the front 
panel. The harness i s  made separately  and i s  mounted on the 
printed  c ir c u it  board. The ends o f the harness are soldered to  
term inais and e y e le ts  o f the board a t  approximately one hundred 
and f i f t y  (150) p o in ts . The handle i s  mounted to  the fron t panel 
and c o sts  $15 (a separate la tch ing  hook i s  a lso  mounted on the 
fron t p an el, and co sts  $0,31) ,
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In add ition  to  gathering data on "tiie s p e c if ic  ccmpcnents 
under study, the V, E. team contacted numerous sp e c ia lty  vendors 
who had experience in  manufacturing s im ila r  item s. The team a lso  
conducted considerable research in to  the general technology o f  
mounting and housing th is  type o f  equipment.
Development o f  A ltern atives  
A ll ideas were recorded vhich could produce the item s in  
seme other manner than presently  done, or change e x is t in g  processes  
and m ateria ls.
For the ch a ssis  subassembly:
Make a ca stin g  vdiich would include bosses fo r  attach ing  
points including la tch ing  hocks and handle vdiich are 
mounted a t  f in a l  assembly o f  the Signal Data Converter.
A ll  cu t-ou ts and h o les could a ls o  be incorporated in  
the ca stin g .
Use channel sec tio n  runners on the s id e . Elim inate the 
back p an el, re ta in  the fron t panel and r iv e t  a  top p la te  
to  the front panel and channel s e c t io n s .
In vestiga te  sp ec ia lty  su p p liers fo r  procurement o f  
ch a ssis  vhich would meet the requirements.
The top cover was reviewed as fo llow s :
Make the cover out o f f ib r e g la ss  in  the present configura­
t io n .
Procure a cover along w ith the ch assis  subassembly from 
a sp e c ia lty  vendor.
Procure a cover th at would not have fla n g es , but would 
s l id e  down the s id e  o f the ch a ss is  and be attached to  
the ch a ssis  a t  the s id e s , e lim in atin g  the flan ges and 
rein forcin g  doublers.
The bottom cover was analyzed as follow s:
Eliminate i t .
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Remove flan ges and mount to  bottcm o f  ch a ss is .
Reduce the number o f mounting poin ts frcm s ix te e n  to  tw elve. 
Elim inate the beading.
Elim inate the counter s in k s .
Eliminate pain ting  operation.
The interconnect board subassembly was reviewed as fo llow s;  
P oin t-to -p o in t w iring.
Harnessing w ithout a printed  c ir c u it  board.
Use contour ( f l a t )  cab lin g  in  conjunction with th e printed  
c ir c u it  board.
The handle was analyzed as fo llow s :
Use two hocks a t  each end o f fron t panel.
Use a hook in  the cen ter o f  the fron t panel.
Put a c o i l  spring on the lo ca tin g  p ins to  e j e c t  the  
Signal Data Converter two inches from i t s  rack.
Put a lea fsp r in g  across the back panel fo r  e je c t io n  
purposes.
Combine handle function  w ith th at o f  the la tch in g  fu n ction .
Cost A nalysis o f  A ltern atives  
A thorough c o st  an a lysis  o f  a l l  the proposed a lte r n a tiv e s  
was conducted. Ihe le a s t  expensive tech n ica lly  fe a s ib le  a ltern a tiv e s  
which were se le c te d  cire l i s t e d  below with a comparison o f  th e ir  
co st w ith the present c o s t .
Chassis subassembly—procure b asic  ch assis  from a sp e c ia lty  
su pp lier  and perform the remaining operations iih o u se .
New co st $24.84—present c o s t  $99.
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Top cover—fab rica te  from fib reg la ss  (molded con stru ctio n ), 
New co st $37o44—present c o s t  $85,
Bottcm cover—^redesign to  f l a t  sh eet and mount to  bottcm o f
c h a ss is .
New c o s t  $1,32—present c o st  $15,
Interconnect board subassembly—procure from a sp e c ia lty  
su p p lier . Design to  incorporate p r in c ip les  o f  contour cabling.
New c o st  $300—present c o st  $485,
Handle—elim in ate and combine function with la tch in g  hook 
mounted during f in a l  assembly.
New co st $0,74—present co st  (handle and la tch in g  hook) $15,31,  
Sunmary
O riginal c o s t  , , , , « , ,  $699,31 
New co st  , , , 0 , 0 , 0 , 364,34
$334,97 U nit Cost Reduction
Testing and V erifica tio n  
Each o f  the proposed a ltern a tiv e s  were checked w ith the re­
sponsib le design groups for  th e ir  preliminary eva lu ation . Several 
o f the a ltern a tiv e s  were given prelim inary approval by the designers  
alm ost immediately. Several others were scheduled for  te s t in g  to  
ensure th a t th e ir  incorporation would not s a c r if ic e  ary required  
performance o f the Signal Data Converter, A ll a ltern a tiv e s  passed 
th e ir  q u alify in g  t e s t s  and were accepted for  in c lu sio n  in  the formal 
V, E, Change Proposal,
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Proposal Submission and Follow-up
Ihe formal V, E, Change Proposal was submitted to  the  
Projeot Manager having oognizanoe o f the Signal Data Converter. The 
proposal pointed out th a t implementation o f  the reoommended changes 
would reduce the un it p r ice  by $334.97 or 47,9%. The recommended 
changes oould be implemented on a l l  two hundred (200) u n its , thereby  
producing a gross saving o f  $66,994. Costs o f  implementing were 
estim ated to  be no more than $12,000, vMch "therefore would provide 
a n et saving o f  approximately $55,000.
Besides achieving required function a t  lower c o s t , "the 
to"tal assembly would be s im p lif ie d , "thereby improving maintain­
a b i l i t y  and re lia b ili" ty . Furthermore, the o v e r -a ll w e i^ t  o f  "the 
end item would be reduced.
At"tached to  "the proposal were "the comments o f  the designers  
who had been asked fo r  a preliminary evalua"tion and "the t e s t  re­
ports on "those components which were subjected to  a te s t in g  
program.
One member of "the V. E. team was assigned responsibili"ty  
for follow-up on "the proposal. He was ava ilab le  to  any o f "the 
evaluators should "they require any ad d ition a l information and was 
u t il iz e d  on severa l occasions. Once "the proposal was approved, he 
provided a ssista n ce  to  the various design and production depart- 
men"ts in  i"ts implëmen"(ation. Actual implementation, in  "this ca se ,
3
proved to  be routine and no major d i f f ic u l t ie s  were encountered.
%. S . ,  O ffice o f  the A ssistan t Secre"taiy o f Defense, 
Handbook H-111, Value Engineering (Washington; U. S. Govemment 
Prin"ting O ft ioe ,  196$, GPU 0-685239), pp. 13-15.
APPENDIX IV
COST REDUCTION DIRECTIVE #S 
SUBJECT: D efin itio n  and Reporting o f  Savir^s
A p p licab ility : Cost Reduction Projects and Value Control Projects
This d ir e c t iv e  i s  issu ed  to  c la r ify  cer ta in  areas regarding the  
id e n t if ic a t io n , the elements and the reporting o f  sav in gs,
1 , D efin itio n s
Hard Saving—A saving resu ltin g  from a change th a t reduces or 
elim in ates a c o st  th at was being incurred prior  
to  the change.
Cost Avoidance Saving—A saving r e su lt in g  frcm a change th at  
reduces or elim inates a p o ten tia l c o s t  prior to  
incurrence.
Achieved Saving—A saving i s  achieved a t  the p o in t o f  implemen- 
ra tio n , e . g , ,  i f  a c lo se -o u t report i s  prepared 
on a co st  reduction p roject and the t o t a l  saving  
over the next three years i s  $100,000, the 
achieved saving a t  the time o f  implementation i s  
$100,000,
R ealized Saving—To a c tu a lly  r e a liz e  a measurable c o s t  saving  
from a determinable base l in e  o f  c o s t  insurance.
In the example above o f achieved sav in g , the 
$100,000 saving would be rea lized  cum ulatively  
over the three-year period.
Firm Gross Saving—The to ta l  estim ated saving over the period  
o f performance o f a s p e c if ic  contract l i s t e d  
under firm business in  the D iv is io n  Program 
Planning Ground Rules,
Firm Net Saving—The firm gross saving le s s  the to ta l  co st o f  
implementing the change,
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L ikely P oten tia l Saving—The estim ated saving projected over 
the period o f performance o f  l ik e ly  business 
as sp e c if ie d  in  the D iv ision  Program Planning 
Ground R ules,
Net Saving—The firm  n et saving plus the l ik e ly  p o ten tia l 
saving.
2, A ll Savings must involve a prior d ec isio n  by a responsib le
authority  committing expenditure o f funds, 
follow ed by a la te r  a c tio n  reversin g  or changing 
the d ec is io n  and r e su lt in g  in  the expenditure 
o f a sm aller amount o f  funds. This can be ac­
complished by finding a b e tte r , low -cost way 
cr perfonning the same fu nction  or elim inating  
unnecessary tasks.
3. Reporting Savings
A. When reporting sa v in g s, the fo llow ing  elements must be 
shown:
1 . O riginal d e c is io n  and co st
2. Changed d ec is io n  and co st
3. C alculations used to  arrive a t  c o sts
4 . Reference to  documents a v a ila b le  fo r  audit
5. Implementation c o sts
B. A saving must be reported in  two ca te g o r ie s , i . e . ,  firm  
net saving and l ik e ly  p o ten tia l saving. The implementa­
t io n  c o st must always be subtracted in  to ta l  frcm the 
firm  gross saving. This ap p lies only vdien the saving can 
be associated  with a sp e c if ic  product l in e .
Example o f a reported saving
Firm gross saving $100,000
Less implementation co st  6,000
Firm net saving 94,000
Likely P o ten tia l Saving 200,000
Net Saving $294,000
C. I f  a p ossib le  saving w i l l  r e su lt  in  a n et lo ss  on firm  bu si­
n ess, but o ffe r s  a su b stan tia l saving on l ik e ly  p o ten tia l 
b u sin ess, we should ask the customer to  bear the c o st  o f  the 
chaise  so he can g e t  f u l l  b e n e fit  on l ik e ly  p o ten tia l  
b u sin ess.
^General Dynamics/Astrorautics, "Cost Reduction Directive #5,"
January 29, 1964.
APPENDIX V
PROCEDURES FOR REPORTING 
VALUE ENGINEERING RESULTS
Ih is  report rep resen ts an i n i t i a l  e f fo r t  to  develop standard 
language fo r  reporting value engineering r e s u lt s .  I t  presents a 
stru ctu ra l framework fo r  d efin in g  the various ca tegories  fo r  vdiich 
th e ncmenclature of value engineering r e su lts  needs to  be developed. 
I t  then proceeds to  one c la s s  o f  r e su lts  and proposes standard 
language, symbols and formula. The approach chosen was to  make the  
formula rigorous. D eviations frcm the standard require notation .
' e o o o o o o e e * « o o o
(Report No. 1—Ju ly , 1963)
D efin itio n s  
Categories 
Value Parameters
Value Engineering Cost Reductions
VALUE ENGINEERING RESULTS
D efin ition
A value engineering r e s u lt  i s  the e f f e c t  o f an e f fo r t  per­
formed under the d ir e c t io n , sponsorship cr coordination o f  a value 
engineering organization s ta ffe d  by trained or experienced value 
engineering personnel. Value engineering r e s u lt s  are expressed  
in  terms o f a sp e c if ic  v a r ia tio n  in  one or mere value parameters 
o f the subject to  v^ich the e f fo r t  i s  applied ,
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Subjects
Hardware
Tooling
Process
System/Procedure
Specification/C riterion/R equirem ent
Facilities/E quipm ent
Data/Documentation
Personnel Training
Other (Must Be Named When Used)
Express in  Terms o f
-  $
-  Hours
+ Meantime to  Failure  
(or equivalent)
-  Meantime to  Repair 
(or equivalent)
-  Lbs,
-  Length (to  the proper power)
Category I 
Category II  
Category III  
Category IV 
Category V 
Category VI 
Category VII 
Category VIII 
Category IX
Value Parameters
Cost
Time o f  _______________
R eliabilrE y
h k in ta in a b ility
Weight
Size
A ttitu d es/C ap ab ilities  
Other (Must be described when 
used and be expressed in  
conmon u n i t s . )
I t  i s  p ossib le  for  one or mere o f the value parameters to  
be used in  expressing value engineering r e s u lt s .  For example, a 
Category I (Hardware) R e lia b ility  and M aintainability  Inprovement, 
The se le c tio n  o f  the parameter(s) to  be used w i l l  be determined by 
the improvement i t s e l f  and the f e a s ib i l i t y  or d e s ir a b ility  o f  
co stin g  the inprovement.
VALUE ENGINEERING COST REDUCTION 
Ih is  sec tio n  w i l l  provide standard d e f in it io n s , ground r u le s ,  
formulae and symbols fo r  expressing value engineering r e s u lt s  vdiere 
the value parameter involved i s  id e n tif ia b le  as c o st  (in  d o lla rs)  
fo r  the current s itu a t io n  and the proposed Vciriation,
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Definition
A Value Engineering Cost Reduction i s  a type o f  value en­
gineering r e s u lt .  I t  i s  used i^en i t  i s  fe a s ib le  and d esirab le  
to  express the current c o st  and the proposed c o s t  in  d o lla r s .
Expression
Value Engineering Cost Reductions are expressed as e ith e r  
P o te n tia l, Proposed, Expected or Achieved VêQue Engineering Cost 
Reductions. The m odifier i s  se lec ted  according to  the m aturity  
o f  th e c o st  reduction . Maturity ranges from the value engineer­
in g  r e s u lt  subnission  th ro u ^  i t s  implementation and aotual 
operation.
P oten tia l Value Engineering Cost Reduction o f  $______
Ih is  i s  tiie d o lla r  amount up to  and including th e  point 
in  time th a t the value engineering study has been com­
p leted . A rep ort has been prepared fo r  in tern a l d i s t r i -  
butiCTi to  energize the implementation o f  the recommended 
r e su lts  included in  the study report.
Proposed Value Engineering Cost Reduction o f  $_______
This i s  the d o lla r  amount a t  the time th a t the recommended 
varia tion s have been approved fo r  implementation by the  
cognizant in tern a l au th ority . The d o lla r  amount a t  th is  
point may represent a more accurate figu re  than the Po­
te n t ia l  Value Engineering Cost Reduction. I t  has been 
corrected fo r  any changes s in ce  the completion o f  the  
i n i t i a l  proposal.
Expeoted Value Engineering Cost Reduction o f  $_______
At the poin t in  time th at the proposed v a r ia tion s are re ­
duced to  p r a c tic e , the d o lla r  amount i s  again corrected  
for  the most recent changes. Reduction to  p ractice  nay 
be defined as the occurrence o f fab rica tio n  drawing r e ­
le a se , purchase order issuance or the equ iva len t.
Achieved Value Engineering Cost Reduction o f  $______
Ihe actual d o lla r  amount tiv it has resu lted  from the value  
engineering study i s  ca lcu lated  a t  the point in  time when 
the production o f  the b a sis  quantity has been achieved. 
Ihe b asis  quantity represents the number o f u n its  or 
equivalent vhich has been used to  ca lcu la te  th e previous 
Value Engineering Cost Reduction d o lla r s .
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Calculation
A ll Value Engineering Cost Reductions are ca lcu la ted  as a 
gross c o s t  reduction  minus the incurred change c o s ts  plus 
the customer operational c o st  e f f e c t .
Value Engineering = Gross Cost -  Incurred Change + Customer 
Cost Reduction Reduction Costs Operational
Cost E ffec t
For exanple: VECR = N(C,i -  C,, ) -  C;+C +(Cr_- Cr_) + (C -  C )c 1 s  c P Cg Cp
(A footnote should be nade to  VECR’s  i f  any incurred change 
c o st  elements or the customer operational co st e f f e c t  have 
not been in clu ded .)
C„ —Projected average u n it co st  in  d o lla rs  o f  the current 
c s itu a t io n  (th at i s ,  current d esign , current procedure, 
current t e s t ,  . , . )  This c o st  should include app licab le  
learn ing curve e f f e c t s  over the qu an tity , N,
Cy —Projected average u n it co st o f  the proposed s itu a t io n ,  
p Same ground r u le s  and u n its  as fo r  Cy^.
Cj^  —Implementation c o sts  in  d o lla rs  for  the to ta l  q u an tity , N.
This represents 1die c o sts  th at w i l l  be incurred to  imple­
ment the value engineering study recommendations. I t  in ­
cludes those non-recurring co sts  such as new to o lin g ,  
drawing changes, documentation changes, . . .
Cg —Cost o f  performing the value engineering study. This in ­
cludes the c o st  o f  the value en gineer’s  time as w e ll as 
any other personnel (for  example, task  fo rces) vhose time 
was iso la te d  to  the s p e c if ic  study. I t  i s  the to t a l  d o lla r  
figu re  for  the q u an tity , N.
—Recurring co sts  associa ted  with the current s itu a t io n , but 
c vAiich are not exp ressib le  on a p er-u n it b a s is . This would 
include such item s as lo t  s e t  up tim es, lo t  te s t in g  tim e, 
and others. Express as d o lla rs  fo r  the to ta l  q u an tity , N,
Cp —Recurring c o sts  fo r  the proposed s itu a t io n  sim ila r  to  C , 
p ^c
Cg —Customer usage c o sts  associated  w ith the current s itu a t io n ,
 ^ This would include lo g is t ic s  c o st  such as spares p ro v is io n s, 
stocking and m ain ta in ab ility . These should be expressed as 
d o lla rs  for  the to ta l  q u antity , N.
Cg —Customer usage c o s t  fo r  the proposed s itu a t io n  sim ila r  to
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N —Ihe quantity o f  u n its  on contract frcm the change e f f e c t iv i t y  
point and on. This w i l l  normally be fo r  the firm contract 
quantity . I f  i t  i s  desired  to  compute a Value Engineering 
Cost Reduction fo r  a l ik e ly  p o ten tia l fo llow -on q u an tity , a 
separate and c le a r ly  labeled  ca lcu la tio n  should be nade. In 
a l l  cases the c o s t  fa c to r s , C, should be coherent with the 
E&sis qu an tity , N,
GENERAL NOTES
1) A ll  co st  fa c to rs  for  in tern a l s itu a tion s. (C,t , C,, ,
e r r )  ^p’
rp* i*  s should include labor, raw m ateria l, overhead and G and
A, P r o fit  or fee  are not included because they are contractually  
dependent.
2) The c o st  o f  the value engineering study e f f o r t ,  C^, 
should be included in  a l l  ca lcu la tio n s o f  Value Engineering Cost 
Reductions, This i s  to  prevent the la te r  Cost Reduction d o lla r  
fig u res  frcm having a downward trend, th at i s ,  to  provide the 
most accurate and conservative e st in a te  f i r s t  ratiier than to  show 
a lowering o f the c o st  reduction amount a t  some la te r  point when 
the c o s t  o f the study i s  f in a l ly  deducted,
3) Ihe Proposed Value Engineering Cost Reduction w i l l  
correspond to  the poin t in  time o f submission o f a value engineer­
ing change proposal (VECP) to  the customer,^
^"Procedures fo r  Reporting Value Engineering R esu lts,"  
Journal o f  Value Engineering, Third Quarter, 1963, pp, 33-37,
APPENDIX VI
CONFIDENTIAL QUESTIONNAIRE 
INSTRUCTIONS: Firm
Please answer "Ae fo llow ing questions to  the ex ten t p o ss ib le . I f  
ad d ition a l space i s  needed, p lease w rite on the back or f e e l  free  
to  attach  add ition al sh ee ts . I f  some of the questions are answered 
by enclosed p o licy  gu id es, crgan izatiora l ch a rts , standard operating  
procedures, or other d ata , p lease comment as to  vhy the actio n  was 
taken or "Oie d ecision  made,
I ,  BACKGROUND
1, Does your firm or d iv is io n  have a value engineering con- 
traotu al resp o n sib ility ?  I f  s o ,  vhat type or types o f  
ASFR contract c lauses are involved?
2, How are the follow ing terms defined in  your firm?
Value Control
Value Nfanagement 
Value A ralysis
Value Engineering
Other ( )
3, What has been the h is to r ic a l evo lu tion  o f  your value en­
gineering program and/or organizational unit?
4 , What are the o b jectiv es  o f  your firm 's value engineering  
program?
5, At th a t le v e l does the o v er -a ll value engineering fu nction  
report? Why was th is  le v e l selected ?  What i s  th is  in ­
d iv id u a l's  p o s itio n  t i t l e ?
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I I ,  ORGANIZATIONAL STRUCTURE
6 , Where in  th e o v er -a ll organ ization al structure i s  the 
operating value engineering u n it placed? Why was th is  
placement selected ?  What i s  the in tern a l crgan izaticn  o f  
th is  unit?
7 . What are the fo m a l organ ization al re la tio n sh ip s  between 
the operating value engineering u n it and other organiza­
t io n a l u n its  o f  the finn? ( i . e . ,  Purchasing, Methods, 
Production, Engineering, Q, C ., . . . )
How i s  the o v e r -a ll  value engineering program coordinated? 
What kind o f organization al structure i s  used to  achieve 
coordination?
9. What organizational changes resu lted  from the establishm ent 
o f your value engineering program?
I l l ,  ORGANIZATIONAL REI^TIONSHIPS
10. What i s  1iie nature o f the au th ority  o f  the operating value 
engineering u n it with resp ec t to  other organizational 
u n its  and/or the in d iv id u a ls  responsib le fo r  the value 
engineering function in  th e ir  own departments?
11. What are the informal working re la tio n sh ip s  between the 
operating value engineering u n it and other u n its  and/or 
ind iv idu als?  ( i . e . ,  Methods, Purchasing, Product on. 
Engineering, Q. C ., , . „ )
12. What i s  the re la tio n sh ip  between value engineering pro­
grams and c o s t  reduction programs? ( i . e . ,  In areas such 
as Methods, Production, Purchasing, . . . )
13. What are the important problems involved in  the estab ­
lishm ent and operation o f  a value engineering program?
APPENDIX VII
LIST OF FIRMS CONTACTED BY 
MAIL QUESTIONNAIRE
Aero-Space Finns
*Lockheed—C aliforn ia  Company 
*General Dynamics/Astronautics 
*Ihe Martin Company—Orlando 
*Bendix Products, Aerospace D iv ision  
*Hu^es A ircra ft Ccmpary 
^Lockheed A ircra ft Company—M arietta  
*The Boeing Company—S ea ttle  
*McDonnell A ircra ft Corporation 
*Space Technology Laboratories, Incorporated 
*Republic A viation Corporation 
*Douglas A ircra ft Company 
North American A viation , Rocketdyne D ivision  
Northrop Corporation 
A erojet General Corporation 
*Ling-Temco-Vought
Major Subsystem Suppliers
*IBM, Space Guidance Center 
*Thcmpson Ramo Wooldridge, Incorporated  
*The-ffartin Company—E lectron ics D iv ision  
*Sylvania E lectron ic  System 
Motorola E lectron ics D iv ision  
Sperry Gyroscope Conpany 
Thiokel Chemical Corporation
*Denotes firm s sypplying information for  th is  study.
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APPENDIX VIII
McDonnell aircraft corporation
VALUE ENGINEERING 
PROGRAM PLAN 
4 MARCH 1964
1.0  Introduction. Ih is  rep ort has been prepared to  
describe the Value Engineering Program as i t  i s  implemented a t  
McDonnell. The Program Plan and organization  as described herein  
i s  being implemented in  an orderly manner to  assure th at the value 
engineering techniques and d isc ip lin e s  are u t i l iz e d  in  the most 
e f f ic ie n t  manner.
Ihe Value Engineering Department, organized as a corporate 
department, i s  functioning in  accordance with the authorizing  
document (r e f . (a ) ) .  Ihe departmental organization i s  described  
in  Section 3 o f  th is  report.
The Value Engineering Program Plan describ ing the depart­
mental functions as applicable to  the products w ith in  the 
McDonnell f a c i l i t i e s ,  vendor f a c i l i t i e s  and customer f a c i l i t i e s  i s  
shown in  Section 4.
Ihe Documentation and Reporting Section (5) o f  th is  report 
r e la te s  the requirements considered necessary to  dissem inate the 
r e su lts  o f  the Value Engineering Departmental work.
2.0 Scope.
2 .1  Value Engineering A c tiv ity . Ihe Value Engineering 
a c t iv i t i e s  have been estab lished  to  evaluate McDonnell products 
to  assure product q u a lity  and product r e l ia b i l i t y  a t minimum co st .  
I h is  a c t iv ity  as currently organized conforms to  the d ir e c tiv e s  
and proposed contractual clauses and sp e c if ica tio n s  o f  the Depart­
ment o f  Defense (DoD) and the Armed Services Procurement Regulations 
(ASPR).
The areas o f  ev a lia tio n  w i l l  include but not be lim ited  to:
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Design Procurement
Fabrication Suppo rt
Maintenance T esting
Planning Tooling
2.2 Documentation and Reporting. Ihe documentation and 
reporting a c t iv i t y  w i l l  c o n s is t  or per iod ic  le t te r s  and rep orts to  
in fo m  both McDonnell Management and Customer personnel o f  the areas 
o f  in v e s t ig a tio n , p o ten tia l savings and cumulative a ctu a l savings  
resu lt in g  ftom the value engineering eva lu ation s.
3.0 Organization and Management.
3.1 O rganization. The Value Engineering Department i s  
organized as a corporate department serving a l l  d iv is io n s  and func­
tio n in g  w ith in  the General Engineering D iv is io n . Figure 1 shows 
the re la tio n sh ip  o f  th e Value Engineering Department to  th e a s ­
so c ia ted  corporate d iv is io n s  and departments w ith in  vM ch th e  value  
engineering fu nctions and coordination e f fo r ts  are conducted. The 
value engineering e f fo r t  commences upon r e le a se  o f  the engineering  
drawings fo r  production.
3.2 Value Engineering Department Organization and 
R esp o n sib ilit iS *   --------- ---------------- ----------------------
3 ,2 ,1  Manager, Value Engineering. The Manager—Value En- 
g in e e r i^ ,  reporting to  the Mana^r—Production Engineering, i s  
responsib le fo r  the d irec tio n  euid coordination o f the MAC Value Engi­
neering Program vdiich includes:
a . Recommendations fo r  program p la n s, goals and ta rg e t  
sav in gs,
b. A nalysis o f  s ta f f in g  requirements for  s p e c if ic  value 
engineering s tu d ie s .
c .  Adm inistration o f  value engineering s tu d ies .
d. Program progress follow -up,
e . Reporting o f  accomplishments to  the company and the  
customer and in c lu sio n  o f  accomplishments in  Annual 
Cost Reduction Report.
f .  Implementation o f tra in in g  programs as ap p licab le .
g. Represent the company in  the area o f  Value Engineering.
h . Serve as a member o f the Corporate Cost Réduction Com­
m ittee and MAC Change Board and Customer Coordination
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meetings as required for  support o f  Value Engineering 
proposais.
3 .2 .2  Value Engineering S t e f f . The s t a f f  o f  fu ll- t im e  
Value Engineers, rep orting  to  the Manager—Value Engineering, w i l l  
conduct the value engineering s tu d ie s . The Value Engineering s t a f f  
w i l l  make ex ten sive  use o f  the P rod u cib ility  S p e c ia lis ts  and w i l l  
coordinate c lo se ly  wiUi p ro d u cib ility  study a c t iv i t i e s .
3 .2 .3  Manufacturing Value Engineer. The Manufacturing 
Value Engineer i s  a member o f the Value Engineering Department, 
assigned f u l l  time to  d ir e c t ly  a s s i s t  the D irector o f  Manufacturing 
in  the value engineering r e s p o n s ib il it ie s  o f  the Manufacturing 
D iv is io n . He w i l l  adm inister value engineering e f fo r ts  to  optim ize 
production planning, to o lin g , q u a lity  assurance, fa b r ica tio n , 
assem bly, in s ta l la t io n  and production t e s t s  in  order to  achieve  
the most economical production o f  MAC products.
3 .2 .4  V alæ  Engineering; Coordinators—M ^ufactuning. The 
Value Engineering Coordinators in  the Manufacturing D iv is io n  are 
supervisory le v e l  personnel in  a p o s it io n  to  determine the item s 
in  the Manufacturing domain th at would represent c o st  saving  
p o ten tia l th ro u ^  value engineering s tu d ies  and a lso  vho are in
a p o s it io n  to  implement recommendations r e su lt in g  from value engineer­
in g  s tu d ie s , applying to  manufacturing work.
3 .2 .5  Procurement Value Engineer. The Procurement Value 
Engineer i s  a member o t the Value Engineering Department, assigned  
f u l l  time to  d ir e c t ly  a s s i s t  the D irector o f  M aterial and the  
D irector o f  Q uality Assurance in  the value engineering resp on si­
b i l i t i e s  o f  "die M aterial D iv is io n , and w ith MAC subcontractors and 
vendors, he w i l l  adm inister supp lier  evaluation  in  the area o f  
value performance, su p p lier  in d octrin ation  in  the value engineering  
concepts and w i l l  d ir e c t  value engineering stu d ies  on outsid e  
procurement item s.
3 .2 .6  Value Engineering Coordinators—Procurement and 
Q uality Assuranc^ The Value Engineering Coordinators in  "the Pro­
curement and Q uality Assurance D iv ision s are supervisory le v e l  per­
sonnel in  a p o s it io n  to  reoognize value performance o f supp liers  
and to  implement MAC recommendations and a ssista n ce  to  vendors
and subcontractors.
3 .2 .7  P roject Value Engineer. A Project Value En^neer 
i s  assigned to  each p roject to  a s s i s t  the P roject Engineering per­
sonnel in  the areas o f  Value Engineering and to  coordinate a l l  
value engineering a c t iv i t i e s  between the Value Engineering S ta ff  
and th e P roject, The Project Value Engineer w i l l  adm inister a l l  
value engineering e f fo r t  on the p rojects to  achieve the most 
fu n ction a l design and to  a id  in  the implementation o f Value 
Engineering Proposals accepted by P roject Engineering.
171
3 .2 ,8  Value Enmneerin^ Coordinators—Engineering. The 
Value Engineering Coordinators Li the Engineering D iv ision  are 
supervisory le v e l  personnel in  a p o s itio n  to  determine the items 
in  product design and sp e c if ic a t io n s  th a t represent c o st  saving  
p o ten tia l th rcu ^  value engineering e f f o r t s .  These coordinators 
are ëilso able to  implement the recommendations o f  the value en­
gineering proposals.
4.0 Value Engineering and lYcgram Plan.
3.1 Value Engineering. Value Engineering, techniques 
combining fu nctional eva lu ation , p ro d u cib ility  and co st reduction , 
i s  an organized approach to  the business economics problem o f  
g e ttin g  and g iv in g more fo r  le s s .  These techniques and d isc ip lin e s  
are applied to  obtain  th e  low est co st  p racticab le  to  accom pli^  
the required function  and are to o ls  which are used to  id e n tify
and elim inate unnecessary c o s ts .
The scien ce  o f  Value Engineering i s  u t i l iz e d  to  malhe- 
m a tica lly  determine fu n ction a l values to  a id  in  the determination  
o f  h i ^  co st  areas worthy o f  value engineering stu d ies .
4.2  Program Plan. The Value Engineering Department sup­
ports a l l  company departments in  e f fe c t in g  p lant wide c o s t  re­
ductions and product improvements. The areas o f  in v estig a tio n s  and 
analyses are as fo llow s:
4 .2 .1  Products in  Production. The major products released  
fo r  production such as those products vhich are in  the i n i t i a l  
s ta g es  o f  production planning and to o lin g  and those products vhich  
are currently in  production. These in v estig a tio n s  include design  
review  and customer and company sp e c if ic a t io n  review to  ascer­
ta in  th a t ( 1 ) these tech n ica l requirements are necessary fo r  "the 
o v e r -a ll  sp e c if ied  product performance, ( 2 ) th ese  designs and 
sp e c if ic a t io n s  are defined to  ensure minimum product c o st  and 
(3) program documentation, i . e . ,  rep o rts , are e s s e n tia l  and 
worthy o f  the c o s t .
These product in v estig a tio n s  are in i t ia t e d  as a r e s u lt  o f  
the follow ing:
a) Inqu iries and/or suggestions from the Value Engineering 
Coordinators vhich have been assigned to  a s s i s t  the 
Procurement, Project and Manufacturing Value Engineers. 
These requests are b c h  vw itten  and oral or ig in atin g  
from ( 1 ) manufacturing su p erv ision , ( 2 ) in d u str ia l 
engineering personnel, (3; planning and to o l design  
personnel, (4) engineering personnel, (5) vendors.
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b) Reviews o f various in sp ectio n , manufacturing, procure­
ment and engineering records to  revea l p o ten tia l  
trouble and high c o st  areas worthy o f  value engineering  
evaluation»
c ) Design and sp e c if ic a t io n  review s in it ia te d  and con­
ducted by the value engineering s p e c ia l is t s ,
d) The complete product design organized s p e c if ic a l ly  
fo r  value engineering evaluation  which p laces p r io r ity  
on the h i ^  co st  areas as estab lish ed  ty  a comparison 
o f estim ated or actual co sts  versus ta rg et c o s t s .
4 .2 .2  Production Improvements. F a c i l i t i e s ,  to o lin g , pro­
duction techniques, procurement, q u a lity  control and departmental 
procedures are areas in vestiga ted  by the value engineers. These 
in v estig a tio n s  are in it ia te d  as a r e su lt  o f the value engineering  
product evaluations.
4 .2 .3  Value Engineering S tu d ies. Value Engineering 
Studies are conducted on applicable item s th a t in d ica te  high  
p o ten tia l savings. The r a t io  o f  $10 saved fo r  each d o lla r  spent 
i s  the c r ite r io n  used as minimum savings th a t must be ind icated  
before a Value E n g in eer i^  Study w i l l  be in i t ia te d . The Study 
Flow Diagram, Figure 2 , in d ica tes a path o f  the work conducted 
and evaluated by the Value Engineering Department.
5.0 Documentation and Reporting. A ll  value engineering  
stu d ies conducted are f i l e d  Ity in d iv id u ^  stucfy numbers. The 
associa ted  documentation and h isto ry  are a part o f  the study 
records.
Each value engineering study th a t has been implemented i s  
reported to  the Corporate Cost Reduction Committee fo r  in c lu sio n  
in  the Corporate Cost Reduction Report. Semi-annual value en­
gineering study reports are compiled and released  denoting the  
nimber o f stu d ies completed and the h isto ry  o f  those stu d ies  
implemented and those not approved with the net co st saving fo r  
the six-month period.
Informal "news-type" le t te r s  are released  monthly by the  
Value Engineering Department noting the number o f  stu d ies com­
p le ted , in  progress, savings achieved and p o ten tia l savings 
a n tic ip a ted .
Any ad d ition a l reporting or more formal reporting i s  not 
considered worthy o f the e ffo r t  nor money required to  produce 
such documents.
6
McDonnell Aircraft Corporation, "Value Engineering Program
Plan" (March 4 , 1964),
APPENDIX IX 
GENERAL DYNAMICS TERMINOLOGY 
D efin itio n s
Value Control. A D ivision-w ide program o f continuous and in -  
ten s iv e  appraisal o f  a l l  elements in flu en cin g  1 die co st  o f  GD/FW 
products and p ra ctices  and the e lim in ation  of those fa c to rs  
vMch add to  an item 's  c o s t ,  but which are not necessary for  
the required r e l ia b le  fu n ction a l performance. Value Control 
includes Value Engineering and Value A n alysis , Value Assurance, 
and Value Improvement.
Value Engineering and Value A n a lysis . The system atic techniques 
o f Value Control applied  to  products, p r a c tic e s , or systems to  
assure achievement o f  e s s e n t ia l  function  for  the low est co st  
wi-Oiout penalty in  performance, r e l i a b i l i t y ,  or q u a lity .
Value Assurance. The a p p lica tion  o f  Value Engineering and Value 
A nalysis during the formative stages o f  development o f a product, 
operating procedure, or management system . I t  p red icts  f in a l  
outcone o f va lu e .
Value Jjnprcvement. The a p p lica tio n  o f  Value Engineering and 
Value A nalysis to  e x is t in g  products, p rocesses, and systems 
a fte r - th e s fa c t , as oppcsed to  Value Assurance vhich i s  before- 
th e -fa c t ,
•7
General Dynamics/Fort Worth, "D ivision Standard R ractice, 
Value Control Program"(August, 1963),
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APPENDIX X
PREPARATION AND CONDUCT OF A TYPICAL TWO-WEEK, FOUR-HOUR 
DAILY, TRAINING IN IHE TECHNIQUES OF VALUE ENGINEERING
Preparation
lo S election  o f  P rojects
Ihe required lead tim e fo r  s e le c t io n  of. seminar p rojects w i l l  be 
a t  le a s t  30 days. With one project fo r  each team, the number o f  
p rojects w i l l  be estab lish ed  by the number o f  people being  
tra in ed . The fo llow in g  in stru ctio n s are issu ed  fo r  the se le c t io n  
o f  p ro jec ts . The a ctu a l task o f accumulating projects and sup­
porting data i s  a combined e f fo r t  by Value Control Coordinators 
in  Engineering and Manufacturing, w ith a ss is ta n ce  from personnel 
in  other departments, as required,
I h is  in stru c tio n  i s  in  preparation fo r  a tra in in g  program, and 
the ohoice o f  p ro jec ts  to  be assigned to  the teams must be made 
w ith consideration  fo r  the r e su lt s  d esired .
Prime purpose o f th e tra in in g  in  Value Engineering teohniques i s  
to  impart knowledge concerning th is  new outlook toward Value, 
Proposed savings brouÿit about th ro u ^  the team e f fo r t  are 
valu ab le , however, as th is  r e s u lt  i s  a convincing fa c to r  in  the 
demonstration o f e f fe c t iv e n e ss  in  the ap p lica tion  o f  th e  V-E 
techniques,
To elim inate confusion  and wasted e f fo r t  in  the project work, 
i t  i s  e ssen tie l, th a t the s e le c t io n  o f  these items be made from 
r e la t iv e ly  uncomplicated assem b lies, i f  hardware, and from 
systems or p ractices th at are not too  complex or involved ,
Projects can be se le c te d  from products or they can be in  the  
area o f p ractices th a t are considered standard in  the way in  
vhich we conduct our bu sin ess,
Ihe most e f fe c t iv e  p ro ject from a tra in in g  standpoint, i s  hard­
ware that i s  "in being,"  preferably in  the prototype s ta g e ,
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o r , le s s  d es ira b le , in  the v e iy  ea r ly  production e f fo r t .  Bear in  
mind that proposals fo r  savings based on seminar stu d ies can 
become very r e a l d o lla r  q u a n tit ie s . Implementation o f  these  
proposals could w e ll have a great impact on present and future  
production, but only vhen the p ro ject i s  se lec ted  on the b asis  
th a t the p o s s ib i l i t y  e x is t s .  Present firm and l ik e ly  p o te n tia l,  
plus fo llcw -on q u a n tities  should demonstrate th at any proposed 
changes can be made early  in  the program, or can be applied to  
s u f f ic ie n t  qu antity .
With these con sid eration s, make the choice o f projects as 
fo llow s;
a . E lectro n ic , Avoid assem blies which contain many 
in d iv id u a l components or complex c irc u itry , A 
ty p ic a l choice would be one with no more than ap­
proximately s ix  to  ten  d iffe re n t components. A lso , 
consider the fa c t  th a t we assume the u n it does per­
form as designed, and vdiile a V-E e f fo r t  almost 
invariab ly  improves r e l i a b i l i t y ,  i t  i s  not intended  
to  so lv e  non-performance problems,
b. Mechanical, The choice c f  th is  type should generally  
be made o f p ieces or parts th at are not too complex. 
Avoid bulky assem blies th a t are not read ily  handled 
on the tab le  assigned to  the team,
c . P ra c tices , Forms, or systems and procedures, w i l l  
provide m aterial th a t can be analyzed in  the V-E 
sem inar, and should be considered. For tra in in g  
purposes and with the lim ited  time ava ilab le  during 
the program, s e le c t  only m aterial which i s  not too  
in volved . These are not easy for a team to  handle 
as would be a hardware p ro ject.
I t  w il l  be necessary to  provide the follow ing m aterial and 
inform ation fo r  each project:
a . One complete assembly or s e t  o f  parts
b . One s e t  o f  drawings, parts sp e c if ic a t io n s , and b i l l  
o f m aterials
c . One s e t  o f  performance and envirormental sp e c if ica tio n s
d. Complete manufacturing c o st information (actual or 
an ticip ated )
e . A nticipated q u a n tities  o f hardware for  a sp e c if ied  
period o f  time or contract
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f 0 Drawings which show the project in s ta lle d  in  next 
assembly and re la tio n sh ip  to  adjacent parts
g . Drawings o f  d e ta i l  parts i f  project i s  an assembly
ho Krrawledge o f  present or an tic ip ated  source o f  supply 
(make-or-bity, vendor, » » o )
io  Tooling c o sts  (a c tm l or an tic ip ated )
jo An estim ate o f "the c o st  o f making engineering changes
Ihe c o s t  information required should c o n s is t  o f  a l l  co sts  in ­
volved in  the p resen t, or as designed con d ition . This w i l l  in ­
volve the gathering o f  planning paper, labor c o s t  plus variable" 
portion  o f overhead, fo r  every operation involved in  manufacture 
or planned me"thod o f  production.
M aterial co st o f  every item  purchased for  "the assembly or part 
making up "the p ro ject, i s  a ls o  required.
2. S e lec tio n  o f studen"ts
To achieve the o b jectiv es  o f  th is  tra in in g  program, a planned 
s e le c t io n  of personnel i s  required . Wi"th the students being 
assigned to  teams co n sistin g  o f  four or f iv e  members, "the 
makeup o f  the team i s  very important. A "typical team would 
c o n s is t  of:
a . 1 or 2 from Engineering
b . 1 from Operations (nanufacturing)
c .  1 from M aterials (purchasing)
do 1 from Quali"ty Control
Ihe "a" and "b" members must be on every team. The "c" and 
"d” p o sitio n s  can vary from team to  team w ith personnel from 
other departments, such ass
a 0  Indus"trial R elations
b. Long Range Planning
c . Con"lroller
do Systems and Procedures
e . Con"trac"l3
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While we have generalized in  th e  team canposition  regarding depart­
ments, i t  i s  necessary to  p o in t out th at v ii i le  your in ten tio n  i s  
to  tr a in  marry people, your i n i t i a l  seminars should have personnel 
se le c te d  from h i ^  le v e l  superv ision  « For engineering, students  
should i n i t i a l l y  be se le c te d  a t  the sen ior design engineer le v e l ,  
or above 0  The ob jective  i s  to  provide knowledge o f Value Engineering 
techniques, and tiie  r e su lt s  o f  "Üreir a p p lica tio n , to  everyone in  
inportant decision-making p o s it io n s . Their a ttitu d es  and c o o ^ r a -  
t io n  in  the Value Engineering e f f o r t  are e s s e n tia l  to  success w i1 h  
a minimum o f time-consuming d e la y s . The clim ate vdiich a cce lera tes  
•the removal o f  excess co st  must be estab lish ed  a t  a le v e l  vhich  
w il l  guarantee "the accep'tance o f  r e a l i s t i c  Value Engineering 
proposals.
The choice  o f  team members as outlined  w i l l  have "the b e n e fit  o f  
•talen'ts in  many areas being represented cn each team. For a 
4 man team, one engineer on each team—fo r  a 5 man team, two 
engineers.
The l i s t  o f s-Indents and "their assignmen-ts to  teams and p rojects  
should be ava ilab le  one week p rior  to  s ta r tin g  day or seminar.
Each team should e le c t  a speaker and a "recording secnre-tary."
The speaker i s  chosen to  rep resen t "the team on "the f in a l  day 
o f  "the seminar when each team presen-ts a summary o f  -their e f fo r t s .  
Record-keeping i s  im portant, as a l l  ideas and p ieces  o f  informa­
tio n  must be co lle c te d  and a p ro ject report prepared by each 
team.
3. Assignment o f Students
From the l i s t  o f students coming to  "the seminar from various de- 
partmen-ts, an e ffo r t  i s  made to  r e la te  background and experi­
ence o f "the student to  "the p ro ject which v d ll  be h is  assignm ent.
An E. E. or a manufac-twing employee working in  elec-tronic% would 
be assigned to  an elec-tronic p ro jec t. Mechanic%il -talent would 
be given th at -type o f hardware, and, o f  course, adminis-trative 
personnel p ossib ly  would be assigned to  a "paper" p ro ject.
This me-thod o f assign ing  people to  projec"ts i s  not e s s e n t ia l ,  
but d e s ira b le , in  -that -the lim i-tation o f time a v a ila b le  in  -the 
seminar can be partly  overcome by -this technique,
4. Supplier P artic ip ation
Several techniques o f Value Engineering d e f in ite ly  in d ica te  -that 
a powerful a l ly  in  -this approach to  co st removal i s  the 
Special-ty Supplier, To demors-trate "he e ffe c t iv en ess  o f  the 
specdal-ty suppliers in  th e ir  contributicjn to  an effec-tdve Value
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Engineering stud y , there are two days in  the seminar during which 
su p p liers present d isp lays o f  th e ir  products. Scheduling o f  
the su p p lier  p artic ip an ts must be done w e ll in  advance o f  the 
sem inar, a t  le a s t  four weeks p rior  to  the s ta r tin g  date. In 
ccmnunicaticns w ith a l i s t  o f  su p p liers , they are questioned  
regarding th e ir  d es ire  to  d isp lay  th e ir  m aterials or processes.
Based on th e ir  rea c tio n , twenty-four su p p liers expressing a d esire  
to  present d isp la y s , are se le c te d  and scheduled; twelve fo r  each o f  
the two days in  the seminar. One week p rior  to  the s ta r t  o f  tiie 
seminar, su p p lier  rep resen tatives are in v ited  to  the p lan t for  
a b r ie fin g  s e s s io n  o f  about one hour. The Value Engineering 
philosophy i s  d iscussed  together w ith d e ta ils  o f  th e ir  p a r t ic i­
pation—time a r r iv a l , lo c a tio n s , . . . Ihey are a ls o  requested  
to  d isp lay  the la t e s t  s ta te -o f - th e -a r t  as i t  e x is t s  in  th e ir  
products, together w ith c o st  inform aticn. I t  i s  advisable th at  
the rep resen tative  be prepared to  answer tech n ica l questions con­
cerning perfonnance as w e ll as c o s t . There i s  no s e t  pattern  
regarding the s e le c t io n  o f su p p liers ; however, every e f fo r t  i s  
made to  assure a wide va r iety  o f  m a ter ia ls , p rocesses, or whatever 
i s  to  be displayed by the various firm s.
5, Agenda
The seminar agenda, in  q u a n tities  s u f f ic ie n t  to  is su e  to  stu d en ts, 
speakers, p roject lea d ers , . . . should be a v a ila b le  one week 
p rior to  s ta r t  o f  seminar. A ty p ica l program i s  as fo llow s:
VALUE ENGINEERING SDfCNAR 
AGENDA
F ire t Day— 8 ;00-12;00  
8:do Assembly—Introduction
8:15 Seminar Outline D iscussion
8:30 Introduction to  Value Engineering/A nalysis
H istory
D iv ision  Program
Basic P rin cip les and D efin itio n s
9:00 Break
9:15 "Value I s  Our Target"*
9:30 "V. Eo Techniques—and Job Plan"
9:45 "Information Phase"
10:00 Break
10:15 "Get a l l  the fa c ts— get inform ation from b est sources"
10:30 "Habits and a tt itu d es—roadblocks"
10:45 D efin itio n  o f value (Exançîles)
*President i s  guest speaker.
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11;00 Break
11;15 "Costs and co st problems"
11; 45 Team and p roject assignments
12;00 Close o f f i r s t  sess io n
Second Day— 8 ; 00-12; 00 
b;Uu D iscussion o f  project assignments
8 ; 15 "Define and evaluate "the function"
9;00 "C reativity phase"
9;15 Break
9; 30 "Creativity—applied imagination"
10:15 Break
10; 30 Project work (Information phase)
12;00 Close o f second sessio n
Third day— 8 ; 00-12; 00 
8 ; 0 0  "kvaluaticn phase"
8 ; 15 "Use Standards"
8 ; 30 Project work (Creative phase)
12; 00 Close o f  th ird  sess io n
Foutyi Day— 8:00-12:00 
8:00 "Value Engineering and the supplier"
8:30 "Use a l l  resources"
8:45 Set up supp lier d isp lays
9:00 Supplier introduction
9:30 V is it  d isp lays emd project work in  evaluation  phase
12:00 Close o f fourth sess io n
F ifth  Day— 8:00-12:00 
8;0b "Investigation Phase"
8:15 "Challenge Requirements"
8  ; 30 Set up supp lier  d isp lay
8  ; 45 Supplier introduction
9:15 V is it  d isp lays and project work in  evaluation  phase
12:00 Close o f f i f t h  sess io n
Sixth Day—8:00-12:00 
8 : 0 0  "keporting Phase"
8:15 "Functions o f Value Engineering Group"**
8:45 Project work—Evaluation and in v estig a tio n  phase
12:00 Close o f s ix th  sess io n
Seventh Day— 8:00-12:00 
8 : 0 0  '^kow to  Make team presentations"
8:15 "Value r esp o n s ib ility  o f  the designer"***
8:45 Project work—in v estig a tio n  phase
12:00 Close o f seventh sess io n
**SuDerviscr o f Value Engineering Group.
***Chief Engineer—Product Design.
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E i^ y i  Day— 8 ; 00-12; 00 
8:00 Review—Examples o f  reports and team presentations
8:30 Project work—reporting phase
12:00 Close o f  e i^ -ü i se ss io n
N jji^  Day— 8:00-12:00  
8 :üù Project work—reporting phase
10:00 Rehearsal o f  team presentations
12:00 Close o f ninth se ss io n
F in a l Day
8 :bo Final preparation o f  reports and team f l i p  charts
presentations  
8:30 Team p resentations (10 minutes per team)
10:00 Break
10:15 Photos—presen taticn s o f  c e r t if ic a te s
10:45 C losing remarks
11:00 End o f  seminar
The presence of the above guest apeakers in  the seminar w i l l  re­
s u l t  in  bringing heme to  a l l  students the fa c t  th at:
a . Ihere i s  a com pelling urgency and a great need for  
removal o f  excess c o s t .
bo Ihe Value Engineers, working fu ll-t im e  in  th e ir  VE 
s tu d ie s , are doing the job»
Co Consideration fo r  th e use o f VE techniques and the
serv ices  o f  the Value Engineer during th e concept or 
design stages w i l l  e f fe c t iv e ly  prevent the introduc­
tio n  o f  excess c o s t ,  assuring value in  the o r ig in a l  
design .
A ll presentations are by "experts'* in  the f ie ld  being covered, 
or by p rofession a l in s tr u c to r s , well-prepared to  introduce the 
technique which i s  the topico
The agenda i s  prepared w ith the VE Job Plan providing the  
"skeleton" and a l l  the VE techniques are covered in  the prepared 
p resentations which "round" out tiie lecture portion  o f  the 
seminar.
6 . P roject Leaders
To guide th e teams in  th e ir  p roject work, leaders are assigned  
to  provide th is  a s s is ta n c e . S e lectio n  o f  p roject leaders i s  
made from the Value Engineering group or graduates from pre­
v ious sem inars. These leaders are usually  given in stru ctio n s  
regarding th e ir  p a rtic ip a tio n  th ro u ^  b r ie fin g  se ss io n s  prior
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to  s ta r t  o f  seminar. The follow ing m aterial i s  given each p roject  
leader;
"In order to  s a t is fa c to r i ly  function  as a project leader for the  
two week period to  vMch you are assign ed , oerta in  ground ru les  
and areas o f  r e sp o n s ib ility  should be d iscussed .
"Your r o le  in  the team approach i s  to  guide the group in  tfie use 
o f  the lo g ic a l ,  seq u en tia l step s in  the a p p lica tion  o f  Value 
A n alysis , In doing t h is ,  however, you are not to  assume a c tiv e  
leadership  o f  the team e f fo r t s .  Your r e sp o n s ib ility  should be 
accomplished by suggestion  and guidanoe through ap p lica tion  o f  
Value Control philosophy.
"Certain rather d e f in ite  r e s p o n s ib i l i t ie s ,  however, f a l l  to  
you in  order th a t th e team may u t i l i z e  i t s  time to  the b est  
advantage.
1 . I n i t ia l ly  review  and reacquaint y o u rse lf  with the Value 
A nalysis Job Plan (Six Steps) and the twenty teohniques 
used in  the Value A nalysis/Engineering. Unless you are as 
w ell or b e tter  acquainted with the Value Control concepts 
than the team, your e f f e c t iv i t y  w i l l  be a t  a minimum.
2. Get the team e f fo r t  o f f  the ground! Generally teams are 
scmevhat slow s ta r tin g  due to  h ab its  and environnent out 
o f  consonance w ith the Value Control approach. I t  i s  o f  
utmost importance that they s ta r t  r ig h t and move qu ick ly .
Their time i s  lim ited!
3. Every e f fo r t  has been made to  supply th e necessary p roject 
documents, i . e . ,  drawings, s p e c if ic a t io n s , planning, co st  
infarm ation, . . . However, i f  other inform ation o f th is  
nature i s  needed, lend a hand!
4 . At the o u tse t , watch for self-im posed road blocks! Value 
Control "State o f  mind" doesn’t  evolve from one or two
le c tu r e s . The team may atrtempt to  discard (J u d ic ia l
th inking) sev era l good ideas before they complete th e ir  
f i r s t  day or two on the p ro ject.
5 . The p ro ject leader should make a l l  necessary arrangements 
fo r  con su lta tion  with Design and Project O ffice engineer­
ing personnel, a s  w ell as Operations and manufacturing and 
Development Personnel.
5 . Arrange fo r  necessary vendor co n ta c ts . I t  may be impor­
tan t th at your team contact supp liers other than those  
scheduled for  "Supplier Presentation Day." I f  s o , i t
should be done as early  as psossible in  the seminar to
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allow  both the su p p lier  and the team time to  reach cer ta in  
conclusions and **wrap up” th e ir  p ro jec t.
"Vender contacts can e ith e r  be arranged d ir e c t ly  through 
the buyer, or through the Value Control C cordinatcrs.
"Occasionally a f i e ld  tr ip  to  a su p p lier 's  f a c i l i t y  i s  
necessary. In th is  case the project leader should arrange 
fo r  transportation  and acccnçary the team."
7. Every e f fo r t  must be made to  assure p rotection  o f  both 
supp lier and industry proprietary inform ation, including  
c o s t  data. In a d d ition , the handling and d iscu ssion  o f  
" c la ssified "  inform ation should be monitored c lo se ly  to  
prevent iradverten t v io la t io n s  o f  secu r ity  reg u la tio n s.
8 . The telephone number and "heme" lo ca tio n  o f  the p roject  
leader should be made a va ilab le  to  each team menher a t  
the s ta r t  o f  the seminar to  provide a means o f  contact 
during those periods when the team i s  functioning in ­
dependent o f the p ro ject leader.
9 . Inpress upon the team the importance o f  keeping good 
notes o f  th e ir  a c t iv i t i e s  d a ily . This notebodc, along  
w ith the drawings, planning, co st sh e e ts , and supplemental 
data, i s  th e documentation th at Value Engineering w i l l  need 
to  carry on the p ro jec t.
10. Make c er ta in  th a t th e ir  fo m a l report (cn d it to  masters)
does a good job o f  "selling"  th e ir  proposals. I t  should 
contain  the fo llow ing:
a . Cover page contain ing names and mail zones o f  team 
members and p ro ject leader and t i t l e  o f p ro jec t.
b , Suimary page(s) containing:
(1) Sketches fo r  present and proposed designs (as 
many d e ta ils  as necessary to  be ccnprehensive)
(2) Cost summary for  present and proposed designs  
and r e su lt in g  c o st  reductions
(3) Sketches and co st su m aries o f a ltern a tiv e  pro­
p osa ls i f  time perm its.
0 . Break-even chart
d. Cost a m ly s is  amd tech n ica l d iscu ssion  to  s e l l  l in e  
functions on incorporating team proposals.
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11, Guide team in  preparing f l i p  chart and oral presentation  
o f  proposals to  be delivered  on la s t  day. Team member 
making presentation  should rehearse before team members 
and p roject leader on th e day before presentation ,
1 2 , ]jnraediately i^xsn ccnqjletion o f  the seminar, you w i l l  
attend a meeting with sev era l coordinators, a t  vMch time 
implementation o f proposals w i l l  be d iscussed .
I f  problems or questions a r is e  vdiich are not covered above, a 
Value Control Coordinator should be contacted,
7, Presentation o f  seminar
Ih rou ^  the e ffe c t iv en ess  o f  pre-planning and preparation, the 
semirar w i l l  proceed with a minimum o f wasted tim e. The f i r s t  
day i s  devoted to  tJiose ta lk s  which are e s s e n tia l  prior to  any 
p roject work, Fran the second day on, presentations w i l l  be 
kept w ith in  the scheduled tim es, and speakers are cautioned  
concerning the n ecess ity  fo r  adherence to  schedule. The p roject 
work and the lim ited  nunber o f  hours a v a ila b le  create  pressures 
upon the stu d en ts, Witiiin l im it s ,  i t  has been observed th at  
th is  pressure does stim ulate a c t iv i t y .  Deviations fron  
reccmmended time allotm ents may be necessary to  meet p articu lar  
s it iH t io n s , You may find  i t  advisable to  devote more time 
to  " creativ ity"  n a te r ia l, for  in stan ce ,
8 , Reporting
Ihe follow ing in stru ction s on "reporting" are issu ed  to  each 
team:
"On the concluding day o f th is  tra in in g  program, i t  i s  your 
job to  wrap up the r e su lts  o f  your p roject study work, Ih is  
i s  the 'suimary and conclusion' or 'th e reporting phase’ o f  
our job plan,
"Ihis operation co n s ists  o f  taking a l l  •Üie data you have com­
p ile d , including sa n g les , p ic tu re s , drawings, , , , and put­
tin g  ■biem in  a report, I h is  report does three "things. I t  
d efin es your p ro ject. I t  g iv es  one or more altem a"tlve 
proposals, and i t  g ives a l l  the background inform ation you can 
p o ssib ly  g e t concerning the p ro jec t, I h is  report includes a 
concise cost-sav in g  recommendation on each part vdiich shows 
possib ili" ty , Ihe report should include;
1 , Before and a fte r  sketch o f  the part
2, Q uantities (firm  and l ik e ly  p o ten tia l)
3, M alarial, labor and shop c o s t
4 , Proposed c o s t ,  to o l  c o s t ,  q u a lif ic a tio n , , , ,
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So Statement describ ing  function o f part 
6 0  Sources o f  inform ation
"Sandies o f  previous reports w i l l  be provided 0 P lease prepare 
your team 's report using d it t o  and supply us with the masters 
fo r  further use in  compiling an o v e r -a ll seminar rep ort«
"Each team w i l l  s e le c t  a speaker to  make the team presentation  
on the f i r a l  day. S e le c t a good speaker 0  Presentations w i l l  
s ta r t  a t  8:30 and each speaker w i l l  be allowed a maximum o f  
10 minutes » F lip  charts and m aterial w i l l  be provided for each 
team» You can use the hardware as a "before" and a r t  work o f  
seme k in d , periiaps, as an "after»" Ih is  w i l l  depend upon your 
own ingenuity  » What you are in terested  in  i s  an i l lu s t r a t io n  
o f  the p r in c ip le  o f  th e a ltern a te  proposal or proposals»
"Suggest th a t each team conduct a private rehearsal o f  the 
p resen ta tion , to  make sure tiia t the ideas o f  each team member 
are incorporated» Remember, there w i l l  be v is i to r s  in  the  
auditorium having a great in te r e s t  in  the work you have done in  
the sem inar, and the r e s u lt s  are presented by your speaker»
"Consult with your p ro jec t lead er, and use the help  th a t w i l l  
be a v a ila b le  to  you frcm the Value Engineering group»"
As covered in  the above, the presentations w i l l  be made to  an 
audience conposed o f  other team members, and ad d ition a l se lec ted  
personnel, in v ited  fo r  th is  portion o f -Üie seminar for  various 
reasons»
9 » Jmplementation
P roject reports created by the semirar teams invariab ly  con­
ta in  e s s e n t ia l  elem ents or methods vdiereby large amounts o f  
excess c o s t  can be removed» I t  i s  necessary, however, that 
a d d itio n a l stu d ies  be made to  v e r i^  the team's find ings and 
suggestions and to  determine the degree o f  fe a s ib il ity »  Steps 
must be taken to  bring about th e  d ecision s required th at w i l l  
r e s u lt  in  the adoption o f  proposals» The Value Engineering 
group i s  given the "follcw-up" assignment» Obviously, the 
a ctu a l implementation i s  not done by the Value Engineer » This 
requires the " selling"  o f  the thoroughly documented proposal 
by the VE to  the designers or other personnel having respon si­
b i l i t y  and authority  for  making any change» F inal d isp o s it io n  
o f  the seminar team's proposal i s  reported to  the members o f  
th e team making the proposal, with a "pat on the back" fo r  a 
w ell-done jcb»
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Summary
Every Value Engineering study can be assured o f  success only  
v^en -Üie complete "system" o f  VE techniques have been ap p lied . 
This demands th a t a l l  tra in in g  in  the techniques o f Value En-g 
gineering embrace every element in  th is  d isc ip lin ed  approach.
A
Seminar Training Report, Society  o f  American Value 
Engineers, Los A ngeles, C a liforn ia . (Mimeographed.)
APPENDIX XI
GUIDELINES DEFINING AN EFFECTIVE CONTRACTOR 
COST REDUCTION PROGRAM
A. Purpose
The purposes o f  these gu id elines are:
1 . To encourage ind ividual contractors to  i n t e n s i f  th e ir  
e f fo r ts  in  achieving co st reductions in  the performance 
o f  Defense contracts.
2. To e s ta b lish  the minimum c r it e r ia  fo r  an e f fe c t iv e  
contractor co st reduction program as rela ted  to  Defense 
b u sin ess,
3. To provide fo r  q u a lita tiv e  review by the Department o f  
Defense o f  the ind iv idu al contractor co st  reduction  
program in  app lication  of the p o lic ie s  and c r ite r ia  
sta ted  below,
B, P o lic ie s
1 , In making future source s e le c t io n s  and in  determining 
p r o f it  and fe e  ra tes on negotiated contracts where c o st  
analyses are obtained, the Department o f  Defense w i l l  
take in to  aocount the rature and e ffe c t iv en ess  o f a 
con tractor's co st reduction program,
2, These gu id elin es apply to  contractors (prime contractors 
and subcontractors) or by mutual agreement to  the sub­
d iv is io n s  o f contractors having an annual volume o f  
Defense sa le s  in  excess o f $5 m illio n , exclu sive  o f  
firm  fix ed  price con tracts, and to  other contractors 
s p e c if ic a l ly  desigrated by the Department o f  Defense,
The c o s t  reduction programs o f contractors having le s s  
than th ese  d o llar  volumes and not s p e c if ic a l ly  desigrated  
w i l l  be reviewed by the contracting o f f ic e r  vdien under 
consideration  fo r  a negotiated contract award where 
c o s t  a ia ly se s  are obtained»
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3o The Department o f  Defense w i l l  r e ly  upon and u t i l iz e  
the con tractor's in tern a l management systems for  plan­
ning, executing , v a lid a tin g  and reporting r e su lts  
achieved, provided the ind iv idu al contractor co st  
reduction program meets the minimum c r it e r ia  outlined  
below 0
Each contractor w i l l  be evaluated on the o v er -a ll  
adequacy and e ffe c t iv en ess  o f h is  c o s t  reduction pro­
gram by the desigrated  Defense Cost Reduction Prc^ram 
Monitor (the M onitor), Ihe contractor w i l l  not be 
evaluated according to  amounts or percentages o f c o s t  
reduction savings reported,
5, The Department o f  Defense d esires  to  recognize con­
tra c to r  c o st  reduction accomplishments, to  encourage 
further e f fo r ts  in  th is  area, and to  summarize r e su lts  
p er io d ica lly  so  th at they may be given  appropriate 
public recogn ition . Total amounts saved by ind ividual 
contractors w i l l  not be published by the Department
o f Defense, but narratives o f s p e c if ic  savings or 
action s may be pu b lic ized .
6 , These gu id elin es supersede other in stru ctio n s per­
ta in in g  to  contractor co st  reduction rep orts. Nothing 
herein  i s  intended to  l im it  inform ation required as 
sp e c if ied  by contractual terms or for  s p e c if ic  con­
tr a c t  mamgement or adm inistration . Any M ilitary  
Service and Defense Agency implementation o f  these  
gu id elines and review o f contractor programs and reports  
w il l  be in  consonance with the in te n t , purpose, and 
procedures contained h erein .
C riteria
The minimum c r it e r ia  fo r  an e f fe c t iv e  contractor cost
reduction program are;
1, Top Management Sponsorship
The c o st  reduction program should be estab lish ed  by 
top management and have the emphasis, a tten tio n , and 
adndnistration o f sen ior  o f f i c ia l s ,
2, Comprehensive Scope
The program should provide continuing emphasis on 
c o st reduction throughout the en tire  organization and, 
to  the extent fee is ib le , among p r in c ip a l subcontractors 
and su p p liers. Subcontractors' and su p p liers' co st  
reductions w i l l  not be reported by prime contractors.
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3. O rganizational Structure
S p ec ific  organ ization al elements and in d iv id u a ls in  
■die con'tractor's organization should be given  formal 
resp on sib ili'ty  fo r  co st reduction program management 
and coord ination 0 This does not n ecessa r ily  require 
the es-tablishment o f  new or f u l l  time organizational 
assigm en-ts fo r  th is  purpose,
4, Goals or Objectives
Ihe contractor’s  c o s t  reduction program w i l l  include the 
establishm ent o f goals or o b jectiv es  by th e con'tractor 
in  the form b e s t  sui'ted to  the con'tractor’s own organi­
zational stru ctu re and methods o f  operation . The 
methods o f  e s ta b lish in g  goals or o b jec tiv e s  w i l l  be 
discussed w ith "the Monitor, The M ilitary  Services and 
Defense Agencies w i l l  not a ssig n  numerical goals to  
con"tractors or con-tracts,
5 , Rules and Procedures
The contractor should e sta b lish  r u le s  and procedures 
fo r  documenting and reporting progress in  the c o st  
reduction program. These ru les  and procedures should  
be based on th e  contractor’s  in tern a l management prac­
t ic e s  and should include d e fin it io n s  o f  sav in gs, com- 
p u ta tio m l methods and form ats, techniques o f  documen­
ta t io n  and rep ortin g; and frequency o f rep orting . Any 
rea d ily  id e n t if ia b le  co st to  implement th e  c o st  reduc­
tio n  a ctio n  w i l l  be o f f s e t  aga in st the c o s t  reduction ,
6 , V alidation o f  Savings
The contractor should have an e f fe c t iv e  in tern a l system  
to  va lid a te  reported savings,
7, Sitployee M otivation
P o sitiv e  e f fo r ts  to  promote c o st  conscious a tt itu d es  on 
the part o f a l l  employees and the encouragement and 
recogn ition  o f  ideas resu ltin g  therefrom should be an 
in teg ra l part o f  the program,
8 , Idea Interchange
There should be an e f fe c t iv e  program fo r  interchange 
o f  co st  reduction  ideas throu^ou t the contractor’s 
organization .
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Dj Cost Reduction Definiticn
lo A "Cost Réduction” i s  achieved vdien the to ta l  c o s t ,  
in d iv id u a lly  or c o l le c t iv e ly ,  o f  m a ter ia l, labor, or  
overhead i s  decreased th rou ^  improved maragement, 
techniques, procedures, or processes vhen compared 
with previous operatiors or methods w ithout sa c r i­
f ic e  o f  r e q u is ite  q ia l i t y  and r e l i a b i l i t y  o These 
are c o st  reduction action s which r e s u lt  in  savings 
th rou ^  the con tractor's  red uction , e lim in a tim , or 
avoidance o f  expenditure o f  funds which, had they  
been incurred, would have been recognized as allow ­
able co sts  or reimbursed by the Department o f Defense,
Eo Contractor's Cost Reduction Report
1, A report o f  the contractor's c o s t  reduction e ffo r ts  
applying t o  Defense b u sin ess, inclu ding h is  prime and 
subcontracts other than fin n  fix ed  p r ic e , should be 
submitted semiannually to  the Monitor based on the  
contractor's f i s c a l  year. Regular reports should be 
submitted w ith in  30 days a fte r  the completion o f  
each semiannual period ending December 31, 1964 or 
la te r ,
2 , Information desired  i s  contained on the attached  
format. Cost reductions achieved by the contractor  
should be presented in  gen eric , fu n c tio n a l, or other  
appropriate resource management ca teg o r ies  th at are 
meaningful and b e s t su ited  to  each con tractor's co st  
reduction program. Categories presented should 
summarize key elem ents o f  the con tractor's  c o st  reduc­
t io n  e f fo r ts  and improvement a c tio n s . Reports with  
attachments are to  be submitted in  the ninher o f  copies  
as coordinated w ith  the Monitor, The name, sign atu re, 
and t i t l e  o f  the sen io r  o f f i c ia l  responsib le  for
the approval o f  the report should be included,
F, Review and Evaluation
1 , Review and eva lu ation  o f  the con tractor's  co st reduc­
t io n  program w i l l  be performed by th e Monitor,
2. The contractor w i l l  provide "Gie Monitor the b asic  
p o lic ie s  and procedures pertain ing to  the c o s t  reduc­
tio n  program, and w i l l  keep the Monitor informed o f  
s ig n if ic a n t  changes or m odifications to  the c o st  
reduction p o l ic ie s  and procedures.
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The Monitor w i l l  make reasonable and appropriate reviews 
to  assure th a t the o o n tra c tw 's  program meets the 
prescribed c r i t e r ia ,  i s  e f f e c t iv e ,  and -tJiat savings 
reported are reasonable.
The Monitor w i l l  review with the responsib le Department 
o f  Defense personnel v^ether there are ind ications  
that the savings reported have been achieved a t  the 
expense o f te c h n ic a l, q u a lity  or schedule perfonnance 
on Defense con tracts.
The Monitor w i l l  d iscuss with the contractor the fin d ­
ings o f  h is  review  and evaluation , including Item 10 
(Evaluation) in  the semiannual report.
CONIRACrrOR COST REDUCTION PROGRAM REPORT 
AS APPLICABLE TO DEFENSE BUSINESS
1. To: (Designated Defense Cost Reduction ftogram Monitor)
—  (Address) .....................  ...................  ........
2, From: (Contractor)
3. Report period
Contractor F isc a l Year: ______ 19_t o ____________19___
This Report fo r  Six-Month Period: 19_to  19___
U. Sales: State the amount ($000) and per cen t o f  sa le s  on
Defense prime and subcontracts (other than firm fixed  p rice)
th is  period for:
Army $ %
Navy $ t
A ir Force $ t
$ %
' $    ' %
Total ($ ) ( %)
191
Cost Reductions ($000) This S ix  Month Period
Optional Categories Cost Reductions
$
6 0  Individual Net Cost Reduction Actions o f $100,000 or More
Attach a b r ie f  narrative describing in d iv id u a l c o s t  reduc­
t io n  a ction s and ccnputations r e su lt in g  in  n et c o st  savings 
o f  $100,000 or more- 0 I f  a c tio n  i s  ap p licab le  to  a s p e c if ic  
program or system , c i t e  the program or system . No pro­
prietary  inform ation or data need be d ivu lged,
7, Contract R eferences; Id en tify  the contract numbers, re la ted  
contract m odification  numbers or other docunentary r e fe r ­
en ces , and d o lla r  amounts assigned U iereto th a t r e f le c t  c o st  
reduction action s which r e s u lt  in  savings evidenced ly :
( 1 ) prime contract m odifications f in a liz e d  during the report 
period or ( 2 ) documentary references showing net co st  
savings to  the Department o f  Defense under prime in cen tive  
type contracts f in a liz e d  during the report period . As 
th ese  f in a liz a tio n s  may d e f in it iz e  c o s t  reductions reported  
in  previous periods or a ls o  the current p eriod , th is  in fo r­
mation i s  not ad d itive  to  Item 5,
M odification No, ($000)
Contract Nunber or Document Reference Amount
Remarks; Attach any remarks, su ggestion s, or ad d ition a l data 
deem edappropriate,
192
9.- T ra n sm itta l;
al Contractor Cost Reduction Program Coordinator: 
Name: O ffice:
Telephone:
bo Senior O ff ic ia l  Responsible fo r  Approval o f  the Report: 
Name: T it le :
Signature: Date:.............................. .................
10 o Evaluation: (to  be completed by 1 die Monitor)
a . Ihe Contractor's Cost Reduction Program:
( 1 ) meets the minimum c r ite r ia  fo r  an e f fe c t iv e  
c o s t  reduction  program required by Par. C.
o f  the G uidelines. I f  i t  does n o t, exp la in . Yes No
(2) i s  producing r e a l and reasonable sav ings. I f
i t  i s  n o t, exp la in . Yes No
(3) i s  r e a liz in g  i t s  ob jectiv es  w ithout impairing 
te c h n ic a l, q u a lity  or schedule performance on 
Defense co n tra c ts . I f  i t  i s  n o t , exp la in . Yes No_
b. This evaluation  has been discussed  w ith the contractor's  
sen ior  o f f i c ia l  respon sib le fo r  approval o f the rep ort.
Name: (o f Cost Reduction Monitor)
Organi z a t i on :
Location:
Signature: Date o f Signature
9"Guidelines D efining an E ffec tiv e  Contractor Cost Reduction 
Program," O ffice o f  the A ssistan t Secretary o f Defense, Washington, 
D. C ., 1964. (Mimeographed.)
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